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Introduction 



This book describes instructional computing at ten precollege , 
educational institutions. These case studies are written for administrators, 
teachfers, staff and studeKts who wish to plan, extend or improve the 
uses of computers for learning and leaching at tljeir own schbols. 

The case study institutions include secondary schools, public school 
distncts, a pi^vate school, and a science center for the general public. 

We selected a range of different sizes and kinds of schools, dis- 
tributed gedgraphically afound the United States, so that readers may - 
find one that most cloq^ly resembles their own. Because the case study 
schools have been involved, in instructional cdmpiiting for over a decade, 
educators from other schools may learn from their experiences. Each 
case study include^ a brief description of each of the following. 

1. Profile: size, type, and location of institution. 

2. History: significant events m the developtnent of instructional 
computing, such ds major equipment acquisitions, curriculum 
developmtots/ staffing. 

3. Organization .and Management: who is responsible for instruc- 
tional computing; incentives and training provided for teachers, 
to become involved. 

4. Student Access to Computing: what equipment is provided, 
where, when, and how. 

Costs and Budgeting: who pays for instrurtdonal computing and 
what does it cost? - * • ■ 

Student Accomplishments: highlights of the work accgmplished 
by students as a consequence of using computers. 

Spectrum of Applications: departments and courses using com- 
puters, and the kinds pf computer applications used. 

Computer Literacy: programs aimed at making the majority 
of students and/or faculty generally knowledgeable or skilled 
in the application of computers. 



5. 
6. 

7. • 

8. . 
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9. Computer Science! Vocational or x^&llege prepfaratory programs 
of^study \n computer programming) data processing, or other 
computeV-related discipilines. * , 

10. Outreatch: ' how the institution shares its expertise, computer 
facilities^ coQij^t^ basQd'16i^ing mate^als, and other resources, 

' with the l^j^omm or other schools.. ^ ^ 

11. Flaps ^andf^n^l^: planned improvements ig; equipment, ocgani- 
' zation, ctumculift,' or 'programs. * ^ \ 

12. Lessons tearnad: highlights of the less5ns that have been learned 
tihrough experience. ' - 

1,3.. Contracts: who to call for more information on specific areas. 

14. -Referencas: document sources of additional information. 
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Selectiofh of Cases ^ 



Case Institutions were selected through a four-stage procedure. First, 
we conducted a systematic search for institutions that are regarded as 
outstanding in their uses of computers for learning and teaching. Invita- 
tiohs were mailed to seven thousand educators and technologists who 
belong to professional organizations qoncem^d with educational computing. 
These individuals were invited to nominate one or more educationAl 
instifutions that they regard asroutstandiijg. Noin|natott w<^i« aflked to 
give specific reasons why the school should be ponsidered, given the 
objectives of our stu(|y. , • • 

. Over 500 individuals responded, norninating%70 institutions that met 
our criteria.* Eligible institutions included individual elementas^ and 
secondary schools^ public school districts, community colleges, colleges, - 
and universities, and .public access institutions such as museums. ^ 
Second; we contacted, at each nominated institution; an individual 
who has a purview of instructional computing activities. In many cases, 
this individual is the Director of theiJComputing Cfer\ter or a Coprdinator 
of Instructitli^al Computing. The Viominated institutions were happy to 
participate, and provided information about their activities via a telephone 
interview with la member of our staff.* The product of this stage is an 
Academic Computing ^Directory . pubHshed by HumRRO, that gives brief 
information on the reasons for nomination, enrollment, typical computer 
applications, make and model of main computer(s), number of terminals 
on campus, and persons to Jqntact. 

Third, the nominees w^re invited to respond to one or more of a 
series, of open-ended questionnaires corresponding to the following Cate- 
gories of Excellence: . 

1* Institutional Cojnmitment to Instructional XJomputing 

2. Student Accomplishments 

3.. Institution Productivity 

4. Spectrum of Applications 

5. Computer Literacy 

6. Computer S(!ient;e and/or Data Processing Programs 

7. Outreach I 

8. Model / 



Projects, consortia, timesharing companies wete not eligible. 



^ Selection of Ca$es 
t ' ' ^ '-■^ — ■ ' ■ ■ . ' ■ ' ■ ; 



\ \The8e questionnaires were quite lengthy and required considerably 
work on'the part of the respondents. By completing 6ne dr moce of the 
questionnaires, the respondents demonstrated their willingness and ability 
to share infbpniation. Over one hundred ot the nominees. responded in ^ 
one or. jnor^e tategories of excellence, HumRRO staff then reviewed all 
candidate inst^itutipns within ei|ch Category of Ex^cell^nce. We selected 
aa Exemplars in each Category those institutions that had provided com- 
plete answers and had demonstrated a higl^ commitment to instructiqnal 
computing.' Consulting experts wece called upon to review candidates in 
specifi? Categories. The product of this third stage is a list of Exemplary 
Institutions distributed by HumRRO.' 

Fourth, the Case Institutions were selected from among the Exemplars. 
The following criterion dimensions were used^n selection: 
^ / I. High institution commitment to academic computing as 
demonstrated by ^hfe 'survival of instructional computing over several 
lpudge,t cycles; sta^^upport for instructional computing; reform of curric- 
ulum to ihcorp)»^[{e computer uses; increases inappropriate computing 
^uipmfent; in^ntives to faculty for instructional innovation, 

• J 2. High degree of computer literacy among students, faculty 
and alHministration, as reflected in 8tude94;>^ccomplishmdnt8, spectrufty 
q{ application^, and number of computer users on campus. 

;3. Appropriate response to the Model questionnaire, and use- 
fulness bf all questionnaire responses. 



*A list of th^xemplars and twenty-one Case Institutions is provided as 
Ap^ndix A. ^ 
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THE CASE STUDY INSTITUTIONS 

J 

The precollege case study institutions range from a large city school 
district with over a half million students, to a small private school of 950 
students. The institutions, their enrollments and grdde levels, are shown 
in Figure 1. 

The majority of the schools and districts began instructional com- 
puting activities in the jate 1960's. The proportion of students who 
accQss a computer some time during the school year ranges from about 
4% to over' 90% in these schools, 

The institutions vary widely among each other in terms of the ways 
computers are used for learning and teaching and in terms of the resources 
expended for instructional computing. Some students use tfie coniputer . 
perhaps an hour or two a year to receive vocational guidance; others use 
their computers a few minutes every day to receive drills in basic math 
and language skills. Other students use computers several hours every 
week to develop computer programs and solve compl/^x problems. 

The case study institutions are not necessarily the most advanced, 
successfulTol^ffeciive in instructional computing in the U.S. They do 
provide a broad representation of state-of-the-art applications and equip- 
ment found in educational practice. While no single institution provides 
a comprehensive model to be adopted in toto by other schools, many 
aspects of their instructional computing activities provide useful lessons 
and guides to other educators. 

OVER A DECADE OF INSTRUCTIONAL COMPUTING 

The majority of our case study schools have been involved in instruc- 
tional computing for over a decade. They "have all found it to be a long, 
slow process to integrate computer use into the organization, the budget, 
the curricultimt and the classroom practices of teachers and students. 

The case, study schools and* districts have all had some form of outr 
side assistance^ in getting Cheir computer projects, underway. At least half 



5 



School Dittrict 


» 

1976-77 
Enrollment 


Grades 


Yaar 

Computing 
Started ' 


Estimated 
#8tMdanti 
Using Computvri 
1976-77 


'^•^tmatad 
ffrStMdems 

Using Computeri 
Annually 


Chicago Public Scl>ools, Illinois 


513,000 


K 12 


1965 


21,300 


4% 


' Dallit IndftDsndflnf Tsxat 


140 000 


K-12 


1968 


R nnn 

u,uuu 


4% 


* Al0xis 1. duPont, Wilmington/ 
Oilawsre 


,3,000 


K 12 


mi 


, , 1,610* 


50%^ 


Huntington Bsath Union 
California 


20,P00 


9-12 


1968 


4,000 


20% 














Giorge Washington H.S., 
Denver, Colorado 


2,000 


10-12 


. 1962 


240 


12% 


Lincoln, H.S., Bloomington, 
Minnesota 


1,^00 


9-12 


1965 


900 


50% 


Itorth Salem Salem, 
Oregon 


1,500 


9-12 


196B;. 


750 


50% 


Ridgewood H;S., Ridgewood, 
New Jersey 


1,600 


10-12 


1966 , 


1,500 


• 94% 


Riverdale Coumy School/Bronx, 
York 


950 

V 


K.12 


1970 


450 ' 


50% 


Public Accats 












Lawrence Hall of Science, 
Berkeley, California 
/ ^ — ^ 




K-adult 


1969 


2t,000 





Figure 1 . Profile af PrecoHegefase Study Institutions 
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of them received federal grants from the National Science Foundation and - 
from the U.S. Office of Education; Others received help from computer 
mafijufacturers, regional and State computer networks; or universities. 

Nearly all the case study institutions were able to tie into timesharings 
networks in the early stages of their computer activities. These included 
commercial timesharing networks, state and regional consortia, and uni- 
versity systems. Of ter> these networks provided, not only computer power, 
but al6o the instruqtjional prdgraims, teacher jbttinin^, and technical exper- 
tise needed by the . schools to get started. After ail initial period of com- 
puting* with this suppod;, six of the school» and districts then went on to 
purchase or lease their own computers for instrucEioqal purposes. 

Through many of the case histories wb find a single key individual 
who not only initiated computer-related activities but also piersevered 
despite administrative, financial, and ttachnical obstacles. 

ORGANIZATION AND MANAGEMENT OF COMPUTING 

A wide vpuriety of organizational and management anangements are 
represented by the case institutions. As indicated in Figure 2, the com- 
putet facilities are controlled by the sqhool district in most cas^g. Ip the , 
case of Dallas, individual major projects control their own computers. 
George Washington High School owns seveiral programm^le calculators 
in addition to using the Denver Public School District's computer center. 
I^incoln High School uses a regional network, TIES. North Salem, ' 
Ridgewobd, and'Riv^rdale schools each Ijave their own computers. 

The*^ computer facilities are shared between administrative and instruc- 
tional applications in most of the cases. RidgewoQd and A.I. duPont are 
the only two school districts that have computers dedicated to instruction. 
In {he case of North Salem, the District's computer is used only for 

administration, and each school acquired its own instructiorial computers. 
» 

STAFFING 

In at least half of the case study schools, the computer operations 
and programming staff consists primarily of high, school students. In 
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Computer Facilities 


Responsible for" 




School/District 


Used for Instruction 


Instructional Computing 


Reports to 


Xhicago Public School 


District 


Bureau of Computer- Assisted' 


r 

Dept. of Curriculum and 


: District 




Instruction 


Instruction Services 






Bureau of Computer 


Dept. of Vocational and Career Ed 


Udiias umrici 




Education 


cation Program Development 


C^istrict, plus Individual 
Projects 


Individual Projects 


Dept. of Research, Evaluation, and 
Information Systefns 


A.I. duPont District^ 


District 


Computer Project Director 


Principal and Assistant Super- 
intendent for Instruction 


Huntington Beach Union 


District 


Assistant ^uperifitendent 


Superintendent of Schools 


High School District 




for Planning, Research, 
and Evaluation 




Gebrge Washington 


District, plus school- 


Computer Math Teacher 


District Supervisor of Mathe- 


High School 


owned programmable 
calculators 




matics Education and Curri- 
culum Development 


Lincoln High School 


State Networic TIES 


Science Division Leader at 
Lincoln 


Principal 


North Salem High School 


District 


Computer Teacher 


Principal 


Ridgewood High School 


District 


Coordinator of Instruc- 
tional Computing 


Assistant Superintendent of 
Instruction, Principal 


Riverdale Country School 


School 


Director of Computer Center 


Headmaster of the School 


Lawrence Hall of Science 


LHS . 


Director of Computer Edu- 
cation and Operations 


Director of LHS 



Figure 2. Organization and Management of Computing 
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addition, each of the case study institutions has (^professional person 
who devotes full time, or nearly full time, h instru^ional computing 
activities. This person may be a "Computer Teacher,?' 'a "Coordinator 
of Instructional Computing," or a "Computer Project Director." If a 
school has one main room where the computer terminals are kept this * 
room IS usually supervised by teachers, kudent aides, or paraprofessional 

&1Q6S. / 



TEACHER TRAINING AND INCENTIVES 

Computer literacy for the faculty has been an important aspect of 
the instructional computing activities of the case study instructions. The 
primary focus 6f the training is generally on computer applications that 
are useful to teachers in their classrooms. 

In several cases, faculty have attended training programs at nearby 
universities. Graduate credit is obtained by participating in such courses. 

Credit towards salary advances and promotions is sometimes provided 
a$ an incentive for faculty to participate in training programs and in curricu- 
lum improvements. Other incentives include paid memberships to pro- 
fessional organizations such as AEDS, ACM, computer users grouA and 
the hke; paid travel to professional conferences an^ workshops on%struc- 
tional computing; stipends for computer club activities; and the provision 
of technical, support to faculty who want to improve their courses. 

Teacher training in computer applications has been partially supported 
by federal grants and contracts in at least four of the case study institutions. 

It has been found to be important in training teachers to make them 
aware that they do not have to become technical experts in computing 
and programming in order to use computer applications in their classwork 
Teachers should have an opportunity to have hands-on experience with 
computer applications in the subjects they teach, rather than simply 
receiving instruction in pro|3ramming. 
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COMPUTERS ' . : ' 

The computers used for instruction in the case study schools are 
listed in Figure 3. Several of the schools use microcomputers and pro- 
grammable calculators. Others are in the process of evaluating micro- 
computers for particular applications. At Ridgewood, for example, 
curricula are being developed for elementary school use of the Commodore ^ 
PET; microcomputers for use in physics are contemplated. Ridgewood is 
also integrating the u^ of programmable calculators into the junior high 
currtSuluim, At George Washington, a pilot study is underway to determine' 
whether to upgrade the central computer or to replace timesharing termi- 
nals with' microcomputers. North Salem plans to ad^uire an additional 
microcomputer each year, including one with color graphics. Riverdale 
is studying the application of microcomputers as nodes on a network; they 
also plan to use color graphics and^animation. 

At least half the institutions have found it advantageous to maintain 
access to a regional or commercial ,i>et^ork for applications that require 
special facQities, such as a retrieval system for career and college 
information. . . 



TERMINALS 

Figure 4 shows the ratio of student users per terminal, and student 
enrollment per terminal, for the case study institution. The wide varia- 
tion in these ratios is a direct reflection of the kinds of computer usage 
employed. In George Washington High School, for example, students 
work intensively with the computer in the Computer Math curriculum; 
hence, a fairly low (40:1) ratio. At North Salem, by contrast, 700 stu- 
dents per year use the one terminal allocated to the guidance application. 
At Ridgewood, where nearly all students and many teachers are involved 
m computing, the availability of only ten ports has restricted the growth 
of instructional computing. 

Most of the case study schools have found it advantageous to cluster 
the available terminals in a few locations, rather than spreading them out 
among schools and departments. It is too difficult for a classroom teacher 
to integrate the use of one or two terminals into the activities of an 
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IBM System 3 
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1 


* 
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^ 2 




PET 






1 
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2 




Univac 1110 














1 








Univac 1^30 























•Access to 

Figure 3. Main Computers Used for Instruction in Case Study Schools 
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Inititution 


Enrollment 


#Terminali or 
Port! Ilnitruc* 
tional Use) 


Locations 


Annual 
#U»erj 


Student 
Uieri Per 

Terminal 


Student 
Enrollment 
Per Terminal 


Chicago Public Schools 


513,000 

i 


921 CAI 


58 Elem. Schools 
2 ^igh Schools 


10,000/dav 


11 /day 


475 


163 Computer 
Education 


4 Elem. Schools 
64 High Schools 


8,500 

_i 


53 




^14 Guidance 




' 800 ' 


57 


Dallas Schools 


140,000 


V18 


31 locations including 
all high schools 


6000 


46 


1,077 


P -r 

A.I. duPont DlJtricl 


3,000 


15 


1 High School 
(computer room) 


1,610 


70 


130 


8 


6 Elem. Schools 


Huntington Beach 
H.S, District 


20.000 


60 


6 High Schools- 
7 locations in each 


4,000 


66 


333 


George Washington H.S. 


2,000 


6+ 


Math Lab 


240 


40 


333 


Lincoln High School 


1,800 


7+ 


Open ^ience Lab 
Career Center 
Math Dept, 
Project Success 


900 


125 


257 


North Salem H.S. 


1,500 


1 


Guidance Dept. (GIS) 


700 


700 


300 


4 


Computer Ed. Classroom 


100 


25 


Aidgewood H.S. 


1,600 


10+ 


Six locations in the H.S., 
including a Computer 
Resource Center 


1,500 


150 


160 


Riverdale School 


950 




Upper School terminal 
room; Middle School Math 
Lab; Lower School Math & 
Reading; 2 classrooms 


450 


30 


63 


Lawrence Hall of Science 


NA 


100 ^ 


30 locations, many portable 


30,t)00 


300 


NA 



Figure 4. Terminals, Locations, and Student/Ternninal Ratios 
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entire class of students. Similarly, some have found the allocation of just 
ten minutes per student per day on a terminal to be logistically impracti- 
cal particularly where large numbers of students are involved. 

COSTS AND FUNDING 

Although many; of the case study institutions benefitted from 
federal support in their early experience with computing, nearly all are now 
receiving their computing funds from local sources. In Chicago, the CAI 
activity (basic skills ii^ reading ^and mathematics) is supported by Federal 
ESEA Title I funds, but the Computer Education program is locally sup- 
ported. At Lincoln High School, the computing facilities and suppoiitWe 
provided by the regional network (TIES), but the local district pays for 
the use of the network. 



In many cases, this local support for instructional computing took 
many years to establish. Some of the schools and districts now enjoy the 
very positive support of the local governing boards. For example, in 
Huntington Beach a policy has been established that 1,2% of the school 
budget will be spent on computing. 

While many school districts in' the tJ.S. spend all of their computing 
dollars on administrative applications, one of the case study districts 
spends as much as 90% of the, computing 'dollars on instructidnal com- 
puting. Dallas and Chicago, two large city school districts, allocate 24% and 
28% of their total computing budgets to instructional as opposed to 
administrative applications. 

The question, **What does it. cost per student" is very valid and impor- 
tant. However, the schools do not maintain the kind of computer use and 
cost accounting data that would be needed to provide unambiguous * 
answers to the question. In very general terms, the ease study schools 
range from less than $4.00 per student user per. year, tb over $160'per 
student user per year. They range from an average of $1.25 per enrolled 
student per year, to $29.00 per enroll^ student per year for instructional 
computing equipment, staff and materials. Lincoln, North Salem, and 
Huntington Beach are on the low end of the cost spectrum, each for a 
different reason as indicated in their case studies. 
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In Chicago, the c^^t of CAI was $112^er student per year in 1974-75. 
This application involves 20 minute^per day per student on-line. This 
system was determined to be cost effective tor meeting the needs of * stu- 
dents in Title I programs.^ The highest per student cost was computed 
for George Washington High School where an in-depth program provides 
a limited number of students the opportunity to do advanced programming 
projects, 

♦ 

STUDENT ACCOMPLISHMENTS 

The case study schools provide information on some of the accom- 
plishments of students that result from computer use. These include: 

• improyed scores on tests of basic skills 

• "^increased mastery of learning objectives 

• improved attitudes towards school, learning, or self 

• projects that benefit schdol and community 

• * awards^ 

• employment'^ 

Although the schools provide computer-based tools to aid students in 
ptoblem solving, little or no data Were available to show the kinds of 
problem-solving skills the students are acquiring. 

Basic Skills 

Dallas, Chicago, and Ridgewood have studies showing inlcreased . 
achievement in mathemiitics, spelling, and language arts as a result of 
using drill and practice programs. 



* Educational Assessment Service, Inc. Comparative analysis of three ESEA 
Title I reading and mathematics activities. June 1976. 

14 ' ... 



Summary 



Mastery 



^ Achievement, gains and increases in' concept retention have been 



syst^ developed at A.I. duPont 
« Attitudes 



Schools report improved attitudes towards 'science fduPont^ 
mcreased attendance (Dallas); incr^a^ motivation of eS^ngJLbled 
Sen s' cZT^ ''^H compute? ^ucatfon 

rRiverdall5^ '"'^ '""'^^ mathematics 



Projects 



compItr\\°i^^^^^^^^^^ °' ^'^^ using 

• A carpooling program, cited as outstanding by the U S 

• Departrnent of Transportation, which has aided over 500 
corporations. (George Washington High School). 

• A series of on,-line programs to carry scoring and results 

of a county-wide academic decathalon. (Huntington Beach) 

• System software, language processors, and instructional 
S^emT' °" "™i"°c°«"Puters. (North 

• A Six-year drill and practice mathematics curriculum 

(Kiverdale). ^ 
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ERIC 



Summary 



Awards 

r » . , 

Students at case study schools have achieved rBcognition and dis- 
tinction for their computier Work through: 

• Science fair awards 

• Presentations at national conferences (e.g.^ National Com- 
puter Conference, National Council of Teachers of 
Mathematics) . . ' * 

' • College credits for computer science work , ^ 

• Programming contest prizes * ^ 

• Presentations and distribution of programs through 
computer users groups , 

• Scholarships ' ' *^ 

■ / a 

y 

Employment 

• » ■ /'^ 

Some students at case fftudy Schools are em^)loyed by the school as. 
instructors for staff development, programmers, and student aides in the 
school computer center. Others obtain summer or part-time employment 
with local business and industry. 

Follow-up studies of graduates and their employml^nt in computer- 
related careers 'are not comprehensive, although Lincoln High School now 
has such a study underway. Many students, as expected, have gone into 
computer-related careers as a result of their early exposure. 



Applications 

Nearly all the case study schools use computers for drill and practice, 
simulation, problem solving, guidance information retrieval, and instruc* 
tion in programming. Other applications, not as -widely employed, include 
data analysis, art design, onrline testing, computer-managed instruction, 
tutorials, language translation and voice snythesis, and word processing. 
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Summary 



ERIC 



e.ono,n,cs, library, industrial ans, and i,; extr^cS'acM^e?' 

Huntington II simulations distributed bv DPT «n^\i ^ ' 

as GIS and CVIS. '"'noutea Dy DEC, and guidance systems such 

COMPUTER LITERACY | 

b-d system, and apX^n"!?,?^!,^^''"?"''"'''"' -"P-""- ' 



X- SSiS:£ 5^;— ^^^^^^^ ^'^ 

couri2'de°stalHT P'o-ae facilities and ilecti,e 

course, designed to introduce students, faculty, or «Jministration to 
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Summary 



computer-related skUls aiid knowledge. Ne^ly all of therri pUn to extend 
their computer literacy programs in terms of numbers of students reached 
and breadth of content.- 

Lawrence Hall of Science introduces about 30.000 persons a year_to 
computing through their varied programs and courses addressed^to both 
students and the general public. 

COMPUTER SCIENCE 

All the caseltudy schools offer an elective curriculum in computer 
science, computer technology, compfuter math, or data processing. The 
most iritensive vocation^ curriculum is offered by Chicago in Technical 
Centers in three of the high schools under the ''Access td Excellence 
Plan " This four-year curriculum offers specializations m operations, 
business-oriented computer programming, and technical programing 
and -computer architecture. 

By contrast, the" program at Riverdale is oriented towards computer 
skiUs students will need in college, such as computer applications m 
numerical analysis, economic forecasting, urban planning, and statistics. 

As indicated in Figure 5, the computer science programs are most 
frequently administered by the Mathematics Department, while others 
are under the aegis of career education, Science, or computer science. . 
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School/District 


Program Orientation 


Grades 


^Qbursei Offtred 


#Students/Yr. ^ 


Department, 


Chicagt^ Public Schools 

^ ) 


Computer Studies 

Computer Education 
Vocational 


0 10 


/ ' ; 


220 


Vocational and Career Edu^ 
cati({rt Program Oevelopi. . ^ 


1 S9«nesier, 

^annual ccfu^ses' 

. ^ ^ ,. ^ . 


i OoUU 


VdllcS Uy 9LIIUUI, OLieilLc, 

Mathematics, Busine||^ ^ ^ , 


A.I. duPont District 


Computer Science 

— 1 — . 


9-12 


- 4 


150 


Computer Science ' ^ 

. — ^ . 


Huntington Beach 
H,S, District 


Varies by school: 

• Computer Scieoce 

• Data J'roces^ng 

• Computer Math 

• Business OHice 


912 


About 10 


1200 


Varies. ^yschooL ' ^ 

• MajttVematics 
Business 

• Sciencief ^ ' 


■ ^ s — ~ — 1 

Dallas Schools 


w 7 * 

Data Processing 


9 12 , 


7 


200 . 


Career Ediii:ation 


Riverdaie School * 


Compater Science 
Academic Applications 


11-T2 


half-year cogrses 


35 


Math^ ' 


Ridgewood H.S. 


Computer Stiance 


10-12 


2+ 


, 250 \ 


Math 


Lincoln High School 


Confputer Technology 
(Three-quaner sequence) 


9-12 


3 


180 • 


Sentence 


George Washingtoh H.S. 


Comp.Math (2 yr. prog.) 


10-12 


4 semesters, 


50'80/semester 


Math, 


North Salem H.S. 


Computer PrograiTiming 


9-12 


5 


50 


Ma^th 



Figures. Computer Science Programs 

. / 1 ; 





EKLC 




Chicago has two major components 
in its academic computer program: 
a computer-assisted instruction pro- 
gram for elementary students need- 
ihg remedial help in reading, 
mathematics, and language skills; 
and a Computer Education program 
for high school students. 




Profik 



SIZE 

Chicago is a large city public school systjjpi wi3i more than 5^,0^ 
students in grades K-12. 

Board of Education employees number about 50,000 including 
27,000 teachers \vho staff 579 schools and 84 branches. 

STUDENTS 

The diversified student body is 24% white, 60% black, 13% Spanish 
speaking, 3% other. - ' 

From the graduates in 1977, 55.8% of the boys and 57.7% of the 
girls attended; college. 

CURRENT ISSUES 

Chicago, similar to other large city ^systems, is facing declining 
enrollmentfi, record budgets, a shrinking tax base, and inflation. 
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The Pa$t Thirteen years 



The two major evtots in the history of academic computing in 
Chicago were the development of th^ Computer Education curriculum 
and the receipt of Title I funding for the Computer-Assisted Instruction 
program, . , J - . . ^ 

1965 Initiated Computer Education curriculum. 

1966 Piloted Computer Education curriculum in three high schools. 

1968 . E^biilhed the Department of Systems i^nalysis and Data 

Pi^ocessihg. 

Field tested Arithmetic Proficiency Test Program, an early 
C AI program for elementcgfy students. 

1969 Formed NAUCAL (Natibnal Association of Users of Com^ 
' piiter Applications to Learning) in conjunction w.ith other 

educators. 

Performed planning study for CAI in the basic skills. 

Piloted Computer Education curriculum in three elementary 
schools. 

1971 Received first Title I grant for CAI program. 

Held 'teacher in-service and training for aides. , 
Implemented CAI pi^pgram in seven elementary schools. 
Offered Computer Education courses in all fiigh schopls. 

1974 Upgraded the computer in order to offer CAI in additional 

schools. 

Made author language (ASET) available. 

1978 Continued the growth of the CAI program to serve 54 

elementary schools plus six CAI laboratories in schools for 
handicapped students with 921 terminals. 

Expanded computerized vocational guidance program. 

Initiated four-year multipath career education program in 
three technical centers. 



Organization and Management of 
— — — — Academic Computing 

* • • 

MANAGEMENT 

The Bureau of Qomputer- Assisted Instruction, assigned to the Depart- 
ment of Curriculum and Instruction Services, is responsible for the CAI 
program. . ^ ' 

The Qureau pi Computer Education Within the Department of Voca- 
tional and Career Education Program Development managesJ;he Comp 
Education and Computer Studies programs. / . 

Each bureau has a director: 

Rita Cooney, CAI 
Ted Gradolf, Computer Education. 

Administrative computing an|d the operation of the computers used 
for learning and teaching areamdBr the auspices of the Department of 
Systems Analysis and Data Processing. 

The use of computer technology in education was developed in the 
Chicago' Pubhc Schools under the direction of Mr. Harry Strasburg, Assistant 
Superintendent of Schools. During his 10 y6afs as head of the Department of 
SyBtems Analysis and Data Processing, he spearheaded the expansion of the 
Computer Education program at the secondary level and was responsible 
for the Computer Assisted Instruction progrtun coming into exisftence. His 
role was always one of active involvement, and fronri the time in 196ft when 
he founded NAUCAL and served as its first president until the present time, 
he has given leadership to the developn^ent of these nationalljrrecbgnized 
Educational jComputer programs. 

STAFF 

Each CAI school has a paraprofessional to manage the computer 
laboratory. 

FACULTY INCENTIVES 

In-service education for administrative and teaching personnel is 
provided in two basic areas: 

• computerized procedures and records 

• equipment and procedures for Computer Education 
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Organizatiorv and Manapment of Academic 
77 ■ 1 - 

In-service topids inclide: 
• • Computer-Assisted Instruction 

• FdRTRAN 

• COBOL 

• Operating system concepts 

• Systems analysis 

• Programming logic 
CAI in-s,ervice covers; -/^ ^. 

• Drill and pr&ctlce curriculum 

• Int^ating CAI with classroom activities 

• CAI class reports for student evaluation ' 

• CAI curriculum development 
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Student Access to Computing 



COMPUTERS 



^ UNIVAC 1110 for CAI 

IBM 370/155 for Computer Education 

TERMINALS 

• 

921 terminals for CAI 
163 terminals for computer education 
■^2 graphics terminals 
14 terminals dedicated to usfe of the guidance system 
Each CAI school has a computer laboratory with 15 CRTs and 
one line printer, . ^ C IF 

USERS 

Approximately 21,300 total annual users: 10,000 CAI students 
use-the academic computing facilities each day; 8,500 Computer Education 
students aimually; 800 students use the guidance system annually. 2,000 
students use the computers in various high school' classes. 



WHERE 



( 



Terminals in 127 locations, 

CAI terminals in 58 elementary schools, and 2 high schools. 
Computer Education terminals in 64 high schools, and 4 elementary 
schools. ' . ' % 

Terminals in technical centers in three high schools. 
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Student Access to Computing 



HOW 

Students at least one and one-half years below anticipated reading 
achievement, and eligible for' Title I programs, are registered for CAI. 

Each CAI student has a 20-minute terminal session daily. The 
computer laboratory is open 6 hours each day, and an aide is available to 
help students. 

Computer Education students have free access to computer facilities 
10 1/2 hours each day. 



5- 
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Costs and Budgeting 



FUNDING 

CAI funded totally by an ESEA Title I grant. Computer Educa- 
tion is 100% locally funded. , 

BUDGET HISTORY 

■ * 

CAI: 

1970-71 $ 16,000 (planning study) ♦ 

1973-74 $2,580,156 

1976-77 $ 961,009 

CAI budget figures include staff, equipment maintenance, training, 
curriculum, license fee, instructional materials, supplies. 

Computer Education : 

1967-68 $440j000 g 
1969-70 $550,000. 
1973-74 $650,000 
1976-77 $653,224 
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Student Accomplishments 



: . ■■■■'\ • V . 

Student accomplishments are in the categories 6f: 

> basic skills ^ 
attitudes 
• . • projects 

iiwards . ^ 

BASIC SKILLS ' 

Evaluation reports show achievement gains for CAL students. 

Latest evaluation report [1] Compares CAI to two other individuiUzed . 

ZT^Tj'°r^:u "^1' " ^'^^^ ^ cost-effective in mSrT 

the Title I objectives than the two other remedial programs. ' 

ATTITUDES V 

indicate?by**'*'*^ motivation for Computer Education st.ud«nts as 

• Attendance: Computer Education students have above 
average attendance. ' . ■.-.^ • ' . 

* in general, receive grades in Computer ' 

Education courses that are highei: than their individual 
.- - averages. ' • ' • 

, pr,6jects 

• students have developed various administrative computer prograilis. . .' 

AWARDS . ' \ 

.on*^^u*T '^^^^^^ Students have won science fairs, programming ' ; 
contests, scholarships, and grants. . . s^^u'iming . 



m 



REFERENCES: [1] % 

^ ' '^3' ■ S . . 29. 



Spectrum oi Applkationi 



tAI . 

The CAI project provides driU and practice for Title I students in 
reading, mathematics and language arts. Each ^t^^ent in the CAI pro. , 
gram 5 enroUed in reading and either mathematics or «^;T^ 
toee packages are commercially available from the Computer Cumculum 
So?S ^1 use the Strands approach developed at Stanford University. 

MATHEMATICS 

Algebra. Computer units for problem solving. 
Programming with Math and Science Applications. 
Computer Architecture . 

SCIENCE / 

Physics. Chemistry -and Biology. Data collection,.manipulations. 

SOCIAL SCIENCE 

Economics . Simulations and Games. 

BUSINESS 

Data Processing, Accounting , and Business Computer Programming. 
GUIDANCE 

CyiS, a vocational and College information retrieval system. 
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Computer Uteracy 



. There is no formal computer literacy program for students other than 
the 'sequence of courses in the Computer Education curriculum, and the 
Computer Studies program in the Access to Excellence Plan. 



Computer tdukation 



FOR 

Interested students in all high schools and 4 elementary schools. 

8563 students were enrolled in Computer Education in 1977. 

Approximately 220 students are enrolled in a new program, Com- 
puter Studies, that is one component of Chicago's Access to Excellence 

BY 

One to six faculty members per school from science, mathematics 
and/or business departments. 

Large schools have a Computer Education department. 

SINCE 

1965 for Computer Education 
1978 for Computer Studies 

PROGRAM 

Nine courses offered through science, mathematics and business 
departments (1 semester, 8 annual courses) in t^e Co)nputer Education 
program. 

Even more in-depth is one component of the Access to Excellence 
Plan, the Computer Studies program, a four year, sequential program 
designed to provide learning experiences for high school students pre- 
paring for entry into various categories of computer-related occupations. * 
Heavy emphasis is placed upon career education that will place young 
adults in a favorable position within the job market upon graduation from 
high school. Provisions also exist to accommodate the student who will 
concentrate ox\ computer-related studies in advanced learning institutions. 




Computer Education. 



Students who participate in this program and leave school prior -to grad- 
uiation do sd with enhanced employability. 

The Access to Excellence student is one who has been recruited by the 
school for participation in the four year program. The Computer Education 
student, on the other hand, is one that exercises the pption to study a com- 
puter»related subject as one of the available electives offered by the 9chooL 
The Access to Excellence students will be involved in computer studies 
throughout their high school careers; the Computer Education student is 
most likely to participate in a computer related subject only one or two 
years. . Both student types will be accommoda1»ed at each school % 

The curriculum offerings of the Computer Studies program initially 
provides for> three career paths. Each path will begin with a common 
intfoductory course and will terminate with a work experience course. 
Through ongoihg* counseling, testing, performance evaluation, and self 
determination each stu<^ent will be guided into an area of concentration. 
Opportunities will exist thereafter for students to change career goals. 
These paths will be: (1) clerical and operationii, (2) business-oriented 
computer programming and elementary system analysis, and (3) technical 
computer programming and computer architecture. Figure 1 illustrates ^ > 
the curriculum tree indicating the course offerings for each career path 
during the four years of high school attendance. 

COURSE DESCRIPTIONS FOR COMPUTER STUDIES 

Introduction to Data Processing ' 

Grades 9-12 1 Unit Annual Course 

This course surveys the field of data processing and provides an 
insight into the function of electronic, computers in processing data. 
Fundamental concepts of machine functions, computer organization,* 
systems design, and programming are presented. In addition, the many 
kinds of career opportunities available in data processing are explored. 

Prerequisite: None. 
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Computrtr Education 




Clerical and Business Technlcel 

Operations . . Programming Programming 

YEAR 1 : 

Introduction to Data Processing 

. T 

YEAR 2 • / I 

i I 

Data Entry and RPG Programming and ^ Computer Programming 

Data Managament . . COBOL Programming I With Technical 

** I 1. Applications 

— 7.r-^ 1--- ■ 1 

YEAR 3 1 I I 

I ' \ I I 

ComU COBOL Programming II J^^^^^, 

"■^ J'""' , Asse mblerp"ro9rammin9 

J" " ""'^'^ " " Date Processing X}ccupattdns and 

< 9fl > 

I — n 

Data Center Management Analysis and Systems Design Advanced Programming, 

and Elective and Elective and Elective 

Figure 1. Computer Studies Curriculum * 



Computer Educ^tio 



Data Entry 

9!?^^^m2 Semester Course 

of cV,Ti*''' *r"^ opportunity to develop 9 marketable level 

of skill with vanoua contemporary data recording devices t^S appfo- 
pnate training exercises and hands-on experiences. 
Prerequisite : None. 

Data Management ' - 

^"^"^ ^Q-^^ AlJruis Semester Course ■ 

in rrpI?L*'°"^ ^^"^ °' technique involved 

^^Sn^f' """ ^'S!:;^^'* maintaining large data files. Sufficient hands-on 
expenence « provided on various input/output devices and with a v^et^ 

«L S H r "^^'^ *° « marketable level of skUl inTe 

fm rlttror '^'^ ^^"^ management. Opportunities to4ainta^^ 
sKiinevels previously developed are presented ^ ^ ^ 

Preretjiiisite : Data Entry. ' - 

RPG Programming 

Grades 10-12 . Units Semester^Course 

^ This course introduces a report generation programming language 

?H?^"'';' gained-utilizihg this hon-algorithmic iSnguS^t^' ' 
produce detaUed and summary reports of data files. • 

Prerequisite: Introduction to Data Processing. ' 

IntroductorY Computer Programming with Busigess Applications 

^"^^^ ^Q-^^ -5 Units Semester Gourde . 

hn«n'^'*^ couree presents the basic syntax and structure of a familiar 
busme^-onented computer language. Structured design and pr^^mlng 
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* 'Computer Education 



■ . . . • ■ . 

is emphasized in creating computfer solutions to such business problems' 
as recordkeeping, inventory, payroll, and sales analy^^, 

PrertqAiaite : introduction to Data ProreWng 

tk ■■ \ . • _ ■ _ ■ . - 

Advanced, C6mpuW Programming 

Grades ^0.12 ^ . jJJnjtg ■ Semester Couwe ' 

this course enhances computer ptogrannning techniques and intro- 
duces advAnced features of the programming lan^e presented in the 
mtrodnctory semester. Programming apphcationp wiU involvi common 
commercial data procesflinif fUe organizations and data structures. 

Pterequisite: Introductory Computer Piognunming with- Business ' 
Applications. , ' ' - 

Assembler Language Programming 

Grades 11-12 5 Units ' Semester Course 

This Course introduces the structure and the basic instruction set 
of an assembly language. Programming exercises involve common busi- 
ness applications. 

Prerequisitej Introductory Computer Programming with Business 

r Appdications. • « 

Computer Programming with Technical Applications 

Grades 10-12 1 Unit . Anhual Cgurse 

This coiarse presents advanced mathematical arid technical cpftoepts 
through the use of the computer as a computational tool. Pro^amming 
concepts and techniques utilizing a technicaUy oriented computer language 
are stressed. 

Prereqqisites: Algebra and either an advanced mathematics bourse or con- 
current enroUment in jsn advanced mathematics course. 
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Computer Education 



Computer Architecture 

Grades 11.12 1 Unit ' Annual Course • 

This course is designed to offer the opportunity to examine elec- 
. tronic computing hardware and the, related and underlying mathematical 
scientific, and technical principles. Students will gain a more complete ' 
understanding of binary numbers and logical operations and their imple- 
mentation in electronic circuits. ^ 

Prerequisite: Computer Programming With Technical Applications. 
Computer Operations 

Grades 11-12 1 Unit Annual Course 

-This course provides for indepth specialization in the field of com- 
^^1^^ operations. Analysis of various operator functions directly associ- 
ated with the maintenance of a data processing center is enhanced by 
the availabUity of hands-on experience with locaUy instaUed equipment. 

Prerequisite: Data management or two semesters of computer pro- 
gramming courses. 

Individualized Computer Center Experiences 

^52^112 1 Unit • Annual Course 

This course provides the opiitortunity for the, advanced clerical and 
operations student to assist in the daily maintenance of the school's 
Computer Studies laboratories. Practical experiences gained will be aug- 
mented by comparative case studies of representative dtfta processing 
c^iivejr Sa 

Prerequisite: Three years of Computer Studies courses .irlcluding 
Computer Operations. 



Computer Education 



■ - \ 

Individualized Computer Programming Experiences 

Grade 12 1 Unit Annual Course 

This course provides the opportunity for advanced computer pro^ 
gramming students to enhance their programming experiences through 
participation in major projects. Under supervision, students will design, 
implement, and maintain program solutions in appropriate computer 
languages for selected applications. 

Prerequisite: Three years of Computer Studies courses including two 
sen\esters of computer programming. 



Analysis and System' Design 

Grade 12 1 Unit Annual Course 



This course provides the advanced computer programming student 
the opportunity to participate in the total design of selected application 
systems. Concepts and analysis of system design will be studied and a job 
control language .will be introduced as required to implement various ^ 
applicatibns on a given computer system. 

Prerequisite: Three years of Computer Studies courses including two 
semesters of computer programiping. 

Data ProcessjSh9 Occupations 

Grades 1M2 • r " 2 Units Annual Couf se 

These advanced courses form a program to* provide paid occupational^ 
experiences involvipfr^She school and the business commtmity. The class- 
room portion of the program is a transitional course which presents 
experiences leading to data processing careers. The associated work pro- 
gram provides practical participation in a data processing environment. ^ 

Prerequisite : Introduction to Data Processing. 
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Computer Education 



IMPACT 

showsl °' graduates taking Computer Education [4] 

5.1% directly ^nter work force in computer technology . 
20.6% enter a computer-related field. 

'COST 



- Outreach 



COMI*0TER-BASED LEARNING MATERIALS 

Curriculum guides developed by Chicago school faculty have been 
disseminated to other schpol districts. 

t 

EXPERTISE 

Cas^ history of the CAI project was completed for the National 
Institute of Education [8] . 

Chicago staff has consulted with other schools pertaining to tee 
in-service education for teachers. 

Chicago staff has made presentations on the CAI project at AEDS, 
NAUCAL, ADCIS, NEA, Florida Council of Teachers of Mathematics, 
lUinois AEDS, and the Council of Great City Schools. 

They have hosted visitors from all over the United States, as well 
as Japan, Israel, South America and Europe. 
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^ ■ , ■ 

?\qx\s and QoaXs 



An extensive career education program in Computer Studies was 
implemented beginning ''in September of 1978 as a part of Chicago's 
Access to Excellence plan. 

It is anticipated that by 1983, 1200 students annually A^^jill partici- 
pate in this program. 

An additional career path in the area of computer repair is under 
development and wiH be introduced at a late^ data. 

CURRICULUM / 

Tutorial CAI curriculum is being developed in Chicago^and, in the 
future, will be expanded to include instructional material for. bilingual 
students. ' . . 

An immediate goal for the CAI staff is to undertake a Computer 
Managed Instruction program at the elementary level which will perform 
the record keeping for the Continuous Progress Mastery Learning 
program. 



Lessons Learned 



ORGANIZATION 

The Computer- Assisted Instruction program was developed jointly by 
educators, administrators, curriculum perso\inel, and data processing 
experts. Thi6 combination gave the program its strength at the start and 
/'provided for its continual growth. 

, ^ cas^ study tracing the planning, and development of the Computer-. 
Assisted Instruction program in Chicago was written for the National 
Institute of Education. This documerit contains the rationale for all the 
decisions made and notes any changes which have taken place in the 
original configuration [8]. . ' 



CURRICULUM 

After an analysis of the various kinds (e.g., simulation, problem- 
solving, tutorial) of computer-based instruction, the Chicago personnel 
decided that drill and practice, programs would be thjB most cost-effective 
means of meeting their students' needs. Their reasons follow: 

^ 'This drill and practice kind of CAI required only that 

the student have a basic vocabulary which allowed him to 
read a simple sentence. Investigation revealed that the 
discouragement and disinterest which characterized the 
remedial student was replaced by active participation in 
the learning process in drill -and-practice CAI. Practice 
material of this nature had been written and was avail- 
able for use. This type of CAI program enabled the 
teacher to monitor student performance constantly and 
to analyze the results of his performance so that instruc- 
tional sequence was molded to individual needs. 

Drill-and-practice CAI was the easiest to implement and 
was a logical first step into a -new field of instruction. 
■ It provided the staff with an opportunity to gain in 
experience and it fulfilled the requirements of a CAI 
' program for students who lacked basic skills." 
(p. 18-19) 
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Lessons Learned 



The Chicago staff found the Stemds Approach of the Computer 
, Curncujum Corporation's instructional materials to be the most ajipropri- 
at« fpT Chicago 8 students because of the way the materials are classified 
presented, and varied for each individual. i-^niea, 

■ . . < 

PyNDING 

ESEA provided Title I funds to establish, expand," and improve pro- 
gwtas designed- to meet tjie special needs or economically deprived ' 
• children attending either public or non-j^ublic schools. In addition 

IJnlzL ^ T u elementary programs in areas with the highest 

, concentration of children from low income families. Funding under 
Title I was not restricted to a specific time frame and grants could be 
renewed on a yearly basis for those programs which were shown to be 
effective. The Title I population to be served was exactly the same targbt « 
popuJabon for which the CAI system was being designed. Funding 3 

i^dlfble."" '^''^ ' 

LOCATION OF TERMINALS 

' Whether to distribute terminals throughout the school or tb cen- ' 
toahze their location in a dedicated room was studied' by the Chicago 
staff Placmg one or two terminals in many classrooms made the 
scheduhng simpler for the students and teachers in rooms where the ter- 
imnals yere mstalled. However, the stuflenta in those rooms would use ' 
the equipment for only a portion of tJie day anc^ the remaining time 
would have to be aUocated to students from classrooms that did not have 
tennihals The host roonis would be subject to movement of students in 
^nfr^ li ^tu TI'i "t^ the entire day. This distribution al^o > 
required that the host teacher be on call when needed to assist students 
at the terminals. This problem could have been alleviated if personnel 
were assigned to. each terminal area but this solution increased the cost 



Lesspns Learned 



for CAI. Where this kind of distj^ution Was employed, investigation 
revealed that the terminals vvere1ibl'*being used to maximum efficien\:y. 

Thus, a CAI laboratory containing fifteen CRT terminals and a 
printer was established* in each school. . Serving one-half a class at a time 
was the most economic and flexible manner of providing student instruction. 
Since the laboratory was to be used by. students for CAI sessions only, 
it was decided that a teacher aide could manage the program. 
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Contacts 



Board of Education 

228 N. LaSalle Street 
Chicago, IL 60601 



Harry Strasburg 

Assistant Superintendent of Schools 
(312) 641-8324 

Rita Cooney 

Bureau of Computer-Assisted 

Instruction 
(312) 641-4195 

Ted Gradolf 

Bureau of Computer Education 

(312) 614-4194 , 

^ 



/ 
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Currkulum Guides 



The following publications of the Board of Education used in 
the Computer Education program. They were prepared by the Depart- 
ment of Systems Analysis and Data Processing. 



SMPL2: 

RXBOEl: 

RXBOEl 

RAX Time: 

RAX Context Editor 

Curriculum Guide: 

Curriculum Guide: 

Curriculum Guide: 
Curriculum Guide: 

Curridulum Guide: 

Introduction to ATL: 



A Simple Simulated Machine Prograriiming 
Language 

A Computer Machine Programming Language 
Simulator 

Programming Techniques (1971) 
Sharing Users Manual 

COBOL Programming and Applications 

Computer Programming with Mathematics and 
Science' Applications (1970) 

Introduction to Data Processing (1976) 

FORTRAN Programming Supplenient for 
Introduction to Data Processing (li^71) 

Punched Card Concepts and Keypunch 
Operation 

Available Spring 1971 



DALLAS INDEPENDENT SCHOOL DISTRICT 
DALLAS, TEXAS 




Dallas Independent School District has 
various instructional computing projecl? 
tojneet the needs of the diverse stu- 
dent body. 



Profile 



SIZE 

'"Dallas Independent School District (DISD) is a public, urban school 
district of 140,000 students, grades 'K-12, and 14,000 employees. 

The stu4ent/teacher ratio is 27 to 1. 

District includes 135 elementary schools, 27 middle schools, 19 high 
schools and 6 magnet (career) schools. 

/■ ' • ■ 

STUDENTS ^ 

Students- are 46% black, 40% white, 14% Mexican American. 
Students are from families in a wide range of income^. 
.72% of the graduates attend college. 

CURRENT ISSUES 

Due to the decline in the annual standardized test scores, DISp is 
concentrating on developing basic skills for students. ' 

Sin)Uar to many other city school districts, Dallas' enroUmeht is 
declining; but unlike many districts, Dallas' major problems are not 
financial. ' ^ 

Dallas is striving to provide equal educational opportunity for all 
students. Busing was ordered by the courts for DISD in 1971 and 1976, 
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The Past Ten Years 



Instructional computing began in 1968 with the help of a National 
Science Foundation grant. Since that timej several varied instructional 
conjputing projects have been initiated to meet the diverse needs of the 
students. 

1968 Received National Science Foundation grant to enrich the teach- 
ing of mathematics by using the computer. 

Purchased 10 teletypes; leased computer time from General 
Electric. 

Initiated teacher training. 

1969 Joined the Region 10 Educational Service Center, in Richardson, 
Texas which provided computer time and support ik) school 
districts in the area. / . . ^ 

1970 Pui^chased their own computer, a Burroughs 5500 for reselurch, 
administration and instruction. 

Made terminals available in all high schools. 

1971 Hired full-time staff member to oversee instructional computing 
from the Data Processing Department. 

Initiated State-wide CAI program for the deaf. 

1973 Purchased iei Burroughs 6700. 

Purchased an IBM System 3 for Skyline, a clkreer development ^ 
center. ' * \ 

1975 Initiated the Bilingu^ Project. 

1976 * Acquired 6 terminal?, VOTRAX units and 6 microprocessors^ 

for the implementi^tion of the Bilingual Project. 

^/ . Acquired 2 additional computers to provide drill and practice 
in basic skills. 
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Organization and Management of 
. — \ Academid Computing 

adm|niBtratiVe and research appUcations, as w 

tional <k>mpuung are under the auspices of . the Data Processing Department. 

- » ■ ■ 

M/KNAQEMENT ' 

Most instiuctional computing projects in the Dallas Independent School 
District fall ^nder the con^pl of tiie Department of Research, Evaluation - 
and Information Systems, l^tfgfr project (e.g.. Skyline, Deaf/ bilingual) has 
its own organization and management (see Student Access section). 

Use of the Burrough's computer and some drill and practice in the 
bade skills is administered through the Data Processing Department. 
Since the Data Processing Department's primary responsibility is adminis- 
trative applications, it hak been proposed that moving these functions to 
the Curriculum Department woiild hot only be appropriate but indicative 
of upper management supp&rt for instructional' computing. ' 

STAFF ^ 

Two full-time staff members in the Data Process^ Department are v 
responsible for CAI. They are: >'^ - 

Telecommunications Coordinator, and 

Math CAI Coordins^tor. * ^: 

FACULTY TRAINING . 

«f 

Computer training (primarily for math teachers) has been offered 
since 1968. This training is not yej a part of Dallas* regular in-service 
training. * 

_^Propbsals have been made to include computer training in the in- 
service program, as well as to require computer training for teacher 
certification. 

Monthly staff meetings are held by staff from the Data Processing 
Department for faculty using computer-based materials. J 



Student Access to Computing 



^ Access to computing is dependent on the system or project in which, 
a student ulnvolved^ 

COMPUTERS ' 

f)ata Processing Department: Burroughs 6700 
Skyline Center: System 3 " 

Access to Region 10 Education Service Center's 
IBM 370/158 

Bilingual Program: DEC PDFll/34, 2 *Altair, 2 IMSAI. 2 Tandy TRS 80 
- Deaf Project: CCCA16 

Oliver WendaU Holmes: 'HP 2000 

Mark Twain: CCC A16 • 

terminals/ ^» "1 

. Data; Processing Department: . Totii 60 terminals (primarily teletypes); 
mmmium of 1 terminal at each high school. ■'^ n 

BUirti«al Program: 6 CRTs with VOTRAX voice synthesizers 
Deaf Project: 20 terminals ^ 
Oliver Wendall Holmes: 32 terminals 
Mark Twain: 12 terminals 

USERS 

, 46 annMl student users for each terminal, assuming 130 terminals for 
^apprrfkunateiP 6000 students each year in all projects. ™^^\ ^ot 

HOW 

In general, account numbers are assigned to faculty who then issue 
them to students. , ■ 

WHERE 

■ " ' ' ' t) 

terminals in 31 locations in the 0istrict, including all high schools. 



Costs and Budgeting 



FUNDING ^ 

Academic cojnputing under the auspices of the Data Processing. 
Department is funded by 8% 'Federal, 10% State, and 82% local monies. 
Instructional computing comprises about 24% of the total Datsi^Processing 
Department budget. 



BUDGET HISTORY 

Approxiiriate figures from the Department of Data Processing: 

1967-68 $ 67,600 

1969-70 , $10^000 

1973-74 $1192,600 

1976-77 $666,000 

Costs include eq'uipment, maintenance, supplies, and personnel. 
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Student Accomplishments 



student accomplishments are in two categories: 

• basic skills 

• attitudes 

BASIC SKILLS 

Two studies have been completed [1, 4]. 

by u^meZ^c^tZ'lT':^^ achievement in mathematics 
in h^L commercial dnll and practice programs or those developed 

•'t 



ATTITUDES 



REFERENCES 

*- [1.4]. 



Spectrum of Apptications 



^ The spectrum of appUcations is described for each project. In sum- 
mary, 65 out of 6400 teachers are involved with computing; 6,000 out 
of 140,000 students.. * >^ 

DATA PROCESSING DEPARTMENT 

MATHEMATICS 

Drill and practice in grades 4-8; on-line testing system for junior high 
students. Algebra , Geometry , Trigonmetry and Calculus: ' ptoblem-solvuig 
applications. 



SCIENCE 

Simulations in physics and chemistry; nomenclature, in chemistry. 

.; '..if';-: 

SOCIAL STUDIES 

Geography drills, simulations. * , 

ENGLISH 

Sentence structvures, parts of speech, poetry. 

SKYLINE CENTER 

COMPUTER SCIENCE 

Comprehensive ^et of courses offered at SkyUne Center, including 
BASIC, COBOL, FORTRAN , Logic. 



Spectrum of Applications 



■' : • Bmi^GUAL PROGRAM 

SPANISH - ENGLISH " 

o»c« A"J^^'ei^t»d project in which students use the computer-and 
S voice synthesizers for translation and spoken Sp Jsh^T 

DEAF PROGRAM . . 
'^'^T.".^!y*ATICS - REApING -..LANGUAGE ARTS 

- . ^ Deaf students throughout Dallas County useS the comouter for drill 
^^T'^'r and langu^e arts xr^^ 

leased from Computer Curriculum Corporation in Palo Alto^aSia 

COMPUTER-A SSISTED INSTRUCTION IN ; 
' ELEMENTAR Y AND MJDDIE SCHOOLS 

READING ^ LANGUAGE ARTS - MATHEMATICS 

m«th?m»f'^"'^'^f^ compu^-assisted drill and practice in reading' ' ^ 
^Iglng 1,584 students, grades 4-8, daily. 

in t J?f»i?"" f''^*'"*'^ mathematics pregraiJis recently implemented 
Ss^^uS'?CMr\"' ""l^'f C^mputer-Assis^^ 
The^?mn„£ p '^^^^'^n* °f curriculum. 

The Qomputer Cumculum Corporation (CCC) ^stem provides instruc 
^ bpnal semces via twelve terminals located at tS mSr STm v^S^^ 

Slices l l^r^'^fr fl' '"'"^^ provideirrrucSr" 
^lTthe? C AnT^^"l''"T^ *^ "^''""^ Academy, eight termi- 
nals at the P.C. Anderson A9ademy, twelve terminals at the M.H. Jackson 
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' Spectrum of Applications 

Vanguard School, and four terminals at the Polk Elementary ScBobl, The 
CCC system uses its own curriculum, i.e., CCG matheipiatiqs, Reading, and 
lariguage arts' materials* whUe the HGP system u«es its own mathiematics 
materials or the ICSP mathematics program suppUed bjr the TimeShare 
Gorporation as well as the QCC reading and language arts curjricula. The 
•objective of the project is to increase mathematics and r^adinig perform- 
ance of students by providing ten minutes per .'day. of CAJ drill and 
practice. * . 1 ; 

ICSP Mathematics is pre^nted using a topical apprbach. ' Eleplentary 
mathematics is broken into 11 topics which cover, |prades one through . 
six. The student enters the xiurricvdum. at the first Jopip which consists of 
whole number addition. A pretest is. presented an4 if the stiident completes 
the pretest perfectly, he is advanced to the pretest^for the foUowing topic: 
whole number subtraction. This cycle continvies,untU the student is not - 
able to p^ectly complete a pretest. That is the topic within whibh the 
student then begins to receive driUs. The student is automatically , 
sequenced through the drills *at a rate based on Ws performances in pre- ■ ;, 
vipus'driUs. • ' - 

HP Mathematics is presented using a mo^ied strand approach, BJle- 
mentary mathematics is broken into 15 strands; thdt cover grades ope- through 
six with each grade having 24 blocks of instruction. Figure 1 presents the: 
paradigm for sequencing in the HP curriculum. 

The student enters the curriculum at the particular mathematics grade 
equivalency appropriate for the student. The student is sequenced through 
the blocks of instruction based upon previous performance. Any block 
that a student fails to master is scheduled for review at a later date. 

CCC Mathematics is presented using a strand approach.; Elementary 
mathematics is broken into 14^ strand? which cover grades One through . 
six. The stvident enters the curriculum at the particular mathematics 
grade equivalency appropriate for tl;ierstudent. The student is automatically 
s^uenced through the drills based upon performance in previous drills 
and may be temporarily assigned to a strand so that he may receive drills 
on particular concepts. , . ' ■ 

The purpose of the Oliver Wendall Hohnes Middle School project is 
to provide enrichment for inner city students. 'In addition, Dallas 
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, Figure 1. Progress Through Culifculum Block 



S'llS^^r'^^^^* Win conyince .ore white children to attend 

pnte^^r^m^^^T^ the Marie Twain Vanguard School use the com- 
,w / practice m an individualized study area. This proiect 

Sirs ^%t^„r °' p'ovidu,. i^'s 
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FOR: • Interested high school atudents. 

' BY: ' Teachers in Math, Science and English departjmepts who 

' have integtated tlieiuse 

; courses. The prog^ is supported W the ^ISD Data 

• • Proo^i^iiag Department. r 

■i SINCE: ■ , 1968 

PROG R AM : Main topes' ihclude computers sodety , problem- . 
\ solving with computere, ?nd 'prbg^ 
FORTIIAN AND COBOL: . • 

IMPACTl Gro-wth of instructional/c'ojnputiiig (all projects): - = 





Students' 


•i ^'"teacHters 

U'' ■ ' ■■ 


1970 


20 


' ' ^ \' ■ 


1973 


' 20Q 


' 20 


1974 


1000 


35 


197f 


4000 


50 %^ 


1977 


6000 
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Computer Science 



FOR: ■ 200 students each year 

BY: Career Educ^tion Department 

SINCE: 1971 ; 

PROGRAM: <*jT:he program is geared tb job placement and/or coU^e. 
I ' . 1400 aGademie hoiirs are offered in the Computer Science 

cluster at Skyline Centei;. 

Modules in the cluster include: 

• Fundamentals 
' . • Programming 

• Operations 

V COBOL . ' 

^ t Advanced Piograhiming / 

• Mathematics for Data Processing 

• BASIC - ^ 

• Advanced BASIC 

Sttident assigrinients sgre often work -related case-studies. 

First' Year, The concentration 4uring the first year stresses Introduc- 
tion to Computers, Plata Control, and Basic Programming. All students 
take the Introducjtibn *b Computer phaSe which exposes them to gener^ 
concepts, programming, language, and computer functiona- After com- 
pletion of the first fifiase of training, students can choose between Pro- 
gramming, Operation^, or Data Recorder, depending on their interest ahd 
aptitudes. 

Second Year , this is a continuation of the first year's curriculMjij, 
In addition to the basic curriculum, ^ on-the-job-training module is avail- 
able to selected second-year studepts. This module giv^s the student an 
opportunity to gftin experience and additional knowledge about computer 
sciences as a career. Upon completion of th6 two-yearVprogram, 6pera- 
tions students ar^ trained to operate Unit Record equipment, decollator, 
and burster, an IBM System 3 model 10 with a 1442 card reader/punch. 
They will also be^ able to perform as data contibl clerk and tape librarian. 
Data Recorder students are trained to operate the 029 Keypunch and the 
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059 Verifier, Programming students are able to, perform as BASIC 
COBOL, FORTRAN, and RPG and Assembler language programmers. 



IMPACT: Career Opportimities 

Computer Programmer * 
Computer Operator 
Data Librarian 
09VGohtrol Clerk ; • 
Systems Analyst (Higher Education) 

Placement ifollpv^jup information is available [3] / 



I^ONDJNG: 



50% loc^d; 50% State and/dr Federal. 



COMPUTER-BASED LEAnNING MA|rERIALS 

^ Contracts have been drkwn up and maJketing arrangemenfp made to 
.allow other institutions to use Dallas' Bilingual materials and Aomputer 
system .configuration. 



COMPUTER FAQI]L(HES 



The computer facility that houses the deaf program is used by deaf ' 
students throughout Dallas County. 



EXPEflTIS^ 



.■if f. 



EJ^las personnel are merabers^of various professional societies. They 



hive itiade presentations 6n the CAI programs. , ^ ^ 

WorksHbpr are ofifered 'to faculty frtim other irastlttitions. 



COMMUNfTY SERVICES , 

GED fflid adult reading programs are available ^or community use. 
"DataVe, exchanged among DISD, local businesses and government. 
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Lessons Learned 



ORGA^IIZATION ^ 

Th? Director of Data Processing believes that upper management 
should provide the leadership for instructional computing, but not to the 
extent of compelling the installation of unwanted or unnecessary programs, 
Too mariy ''computer boondoggles'' have beefi foisted upon the schools. 



EVALyATION ' v 

It is important to initiate evaluation at the time a project begins in 
order to have comparative documented evidence of a program's benefits 
as well as its costs for future budget and equipment allocations. 



■V- 
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Pfans crnd Goafe 



, During the 1978-79 school yfear, the cvxrricultmi development function 
was i^hced upder th^, adntrol of the Department of Research,' Evaluation/ 
and Jjhformation Systeipp/ jVis tpd ew^^^ tQ tell what kind of impact this' 
will have on instructional coti^puting in DiSD or to even discuss futuj:^ : /^ 
4>lan$. At the very liast, this Could cause an increase in ttie coift- f 

puters in the classroom. * / : - 4 



JV:. 



'4 

V 



68 



65 



ERIC 



Contacts 



Dallas Independent School District 

3700 Ross 

Dallas, Texas 75204 ' ' * 

(214) 824-1620 



Gabe P. Allen Elementary School 

5220 Nomas Street 
Dallas; Texas 95212 



Skyline Gareer Center 

7777 F'orney Road 
Dallas, Texa^ 75227 



Dick Mallett - 

Data Processing Department 

Mike Vitale 

Department of Research, Evaluation 
and Information Systems 

Bill Dunklau , 

Bilingual Computer Project 
Bill Gattis 

Bilingual Computer Projjfect 



Virginia Salter 



Oliver WeMmll Holmes Middle School John Davis 
StQnewall slackson Eleirientary School 



Region 10 Education Service Center 
Richardson, Texas 



Jajnice Shipley 
Deaf Project 

Carol Louis 



Arlington Public Schools 

Arlington, Texas ' 



Duane Dean 
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r :? Alexis L duPpnt has an active corri; 
putef project in the District and 
administers a state-wide computer 
assisted instruction network. 



This case study describes instructipnai computing In the "former" ^eXls I. duPont 
School- District. As of. July 1, 1978, Alexis l.>merged with 10 other^S^ts In the 
county to form the New Castle County Sdhool District j ' . 



Profile 



SIZE 

Public school district of approximately 3000 students, K-12\ 321. 
staff members. * ^ 

The District has one secondary school, grades 9-12; two middle 
schools, grades 5-8; and four elementary schools, grades K-4. 



LOCATION 

The District is located outside of Wilmington in one of the most 
affluent areas of the state in terms of property values,, primarily the,, 
estates of the duPont* family. 



STUDENTS 

Students aire primarily from middle class families. The stiident body 
is 75% white and 25% minority, primarily black. Many of the minority , 
students are from other di^ricts on a"* voluntary transfer program 
established to help avoid o^urt-ordered busing. • . 

Approximately 80% of the students attend college. 



CURRENT ISSUES 

' The District is govemed/by five-member school board, appointed 
rather than elected. Alexis I. maintains a small central s^nim^tration^ 
including a superintendent and two assistants. ^^m^ 

Specific goals for the district were developed in 1975 by a special ^ 

project. . - r r 4 

•■/•^ \ ' ' ■ / ■■ . 

The merger with other districts is causing n^any uncertaintiejjj^such 
areas organization, curriculum* standardization, amT sijjrvivai of spemI 
programs. ' > 



TO 
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The Past Ten Years 



* 0 , ' ■ 

^r. °i Project DELTA in 1968 was a major factor in the ■ 

growth of instructional computing in the. Alexia I. duPont School District 

^tS:::^^^:^^ ^^^^ -^^^ ^-^^-^ °^ ■ 

New high school building occupied: 

EDTECH project (using an IBM 1130) was absorbed by the 
S^f)I^*f^- Association (DSAA). Project 

uiiLTA, a state-wide network. formed By DSAA Alexis 
I. .acquired one terminal into DELTA; used fQr exploratory 
purposes, with no structured activities. ' 



1968 



1969 , , Second terminal added. ^ ' - ^ 

• t Teacher attended summ^:.l^orlfeht)p at the (jniversity of 
Colorado on Algebra II with Computer Programming. 

Computer Club formed with the purpose of providing instruc- 
tion in programming to students 

1970-72 Terminals used for Algebra II course. 

1973 Middle School acquired terminal. 

>. Gifted middle school students (2/grade) learned programming. 

Science CMI curriculum used 

Two more terminals acquired. 

- Students rather than teachers became the programming 
^^instructors for the computer club. \ 

1974 ^Kntire 9th grade used Science CMI system. VoLers did not 

pass a'^referendum for increasing school taxes; this defeat 
^ caused the middle school program to be dropped. 

1975 ■ GIS availa^' though Project DELTA. 

duPont Company donated DEC PDP 8S and 81 to the 
Middle School. . ^ 

Business Education personnel attended a workshop and made 
plans to integrate computing into their courses. 



The Past Tfen Y,ears. 



1^ ' 



1976 . Title IV-C proposal, funded. Con>puter Science curriculum 

started. Alexis I. acquired their own DEC PDP 11/34 com- ^' 
puter and 12, t^ftninalsv / ; * 

■ , ■, vr-".-' ' v' ' • • ■ 

^ 1977 Alexis I. received continued supjport from Title IV-C. 

Teacher training^at Alexis I. was initiated. 

« The District agreed to administer a State CAI network, known 
as Project DIRECT. 

1978 Computer Architecture couile Jiaugh^ 

Title IV-C funding again received to^Wontint^ program 
expansion, ' . • 



ERIC 




ahfiirt/on and Manageffient 6f 



J- 



The pnmanr^ nifssiqi^^f the Computer Project in Alexis I. is instruc- 
tional computuii; ;Ar their expertise has increased, the staff has begun to 
develop admuiisijaratiye applications.(,ftj|^Jeport cards) 



MANAGEMENT ' 



Computer Project Director, Carl Hauger, manages the Title IV-C 
project, teaches Computer Science courses, and oversees the operations 
of the computers. ■ 

/''.^Computer Project Director reports directly to the Principal and 
the Assistant Superintendent for Instruction. - 

staff' , 

students help wi^h programming and computer operations Student 
employees are paid via student activities fund. 

A secretary, d technical assistant, the Computer Project Director and 
teachers monitor the high school's computer room. 

COMMITTEES 

A Computer Advisory Committee was established in 1976 to advise 
the district on activities and future plans, and devfelop a computer awareness 
survey and guidelines for high school vocational d4m processing Com- 
mittee members include administrators, community members, computer 
professionals, and computer instructors. 

FACULTV TRAINING 

Faculty have attended training programs at the University of 
Delaware since 1961. ^ 



Organization and Management of Academic-Computing 



Salary credit and/or graduate credit was obtained by participation in 
these programs. 

Title IV-C grant proposed to expose all the high school teachers to 
various instructional uses of the computer during 1977-78. Students 
provided many of the demonstrations for the^e teachers. Advanced 
training for teachers in 1978-79 will be provided in all subject areas. 
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— —Stiiderrt Access to Compufmg 

COMPUTERS 

DEC PDP 11/34 ' (Alexis I. duPont High School) 
HP 2000 Access (State network) 

DEC PDP 81 (Middle School) 

DEC PDP jS , (Middle School) 
Access te^CC A16 (State network) 

TERMU^LS 

Alexis I. duPont High School: 15 terminals 
7 ADM3 

3 Beehiy^ B-lOO / 
^1 DEC VT52, ^ 

2 DECwriters . ^ ^ 

l^Compucolor (an-8-color graphics CRT) 

1 HDS Concept/APL - ' 

Middle and Elementary schools.: 
5 terminals to tfie HP 2000 

2 terminals to the CCC A 16 ^ 
1 terminal to the'^DEC TPDP ll/3Hv 

.- . A * 
J, ' • - 

"» 

USERS 

Approximately 70 annual studei\t users for each terminal, assuming 
1610 annual users for 23 terminals. 



WHERE - 

if' ' ' 

The terminals in the high school are located in the computer room. 



Student Access to Computing , 




HOW 



Account numbers in the PDP 11/34 are providi^d automatically to 
students enrolled in Computer Science courses. Any . other individual 
requesting it may obtain an account. Accounts are also provided to 
users from the State network who request them. 

Terminals in the high school's computer room are scheduled on a 
priority basis for teachers, computer science students, and others. 

The cpmputers operate 24 hours a day. Students may borrow ^ 



terminals for home use. 
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Costs and Budgeting 



FUNDING . V 

Computing in the Alexis I. School District is support^ by 50% Federal 
funds arid 50% local funds. 

\ Instructional applications, comprise 90% of the computing budget. 
BUP^T HISTORY ' 

• ' ''r* ' ' ^ - . 

-1976-77 $88,000 ^ I 

* 1977-78 $92,700 ' - 

' 1978-79 $78,200* , l> > ' ^ 

Budget figure includes equipment, maintenance, staff and supplies. 
INSTITUTION PRdDUCTIVITY 

jr.' 

. An internal studi^ for the Ale3<is.I..duPont School District established 
the cost;effectivenegs of the CMl Science system. [13] . ^ 

A summary of the results of this study follows: ■ 

Three approaches to irtdividualized instruction were 
considered. For thfisa the various evaluation tasks were 
handled by 1) th6 .teaching staff, 2) paraprofesaional aides, 
and 3) a coirfputer. To .maintain, the same level of individ- 
ual contact with studeiits the first alternative required the' 
hiring of additional staff to reduce claiss size. The second' - 
alternative of using paraprofessionals was able to main, \ ' 
, tain the same teaching staff size' by hiring aids in the 
student evaluation process:,^his rp,ui^ paralleled the ^ 
third alternative whicii instead ^mph^ed a ^compute^ 
These were then compared to/tfie base cpsts of what was 
actually being spent without efforts to individualize 



♦1978-79 is the first year that duPont will not be purchasing hardware.' 



instruction. The r/ittos CHf th^e expenses to base costs 
were found to be as ^ojilQWs: 

base line costs ;* 1.00 

teracher managed individualized kistruction 2.07 

paraprofessional m^maged indiy|dualized instruction 1.39 

coiriputer managed instruction . -'- v^ 1.16 

From these studies it was shown that the CMI . . ' . - 

approach was both advantageous to student learning^ and.. v:<^ 
cost effective. A significant increase in retention wias 
found to result from computer managed instruction. Per- 
haps more importantly it was found that stufient attitudes ^ 
toward the learning of science actually ipcrea^ed as the 
year progressed instead of declining as expected. Therefore, 
a dec^n was jnada by Alexis 1. duPont H^h School to 
expandlhis form of instruction to the entire ICP<?ourse. [14] 



Student Accomptj^mehts^, 




Student accpmplishments in the categories of:' 

• learning objectives mastery- 

• attitudes ^ % 

• employmenr 



LEARNING OBJECTIVES MASTERY , * 

Achievement gains arp measurable increases in concept retent^n 
have been reported, for nmthWrade students using a Computer-Managed 
Instructional system^vefeped by Alexis I. (JuPont science teachers in ^ 
conjunction with Projecfr4)ELTA- [8, lO, 11] 

■ > 

ATTITUDES 

*" • ■ ' ' ■■ ■ 

A study shows irnproved attitudes toward science for students 
using the CMlVsysteih [15] . r ' • ' 

\ ■ 

EMPL6YMENT ^ . .5!''^ 

High school students are the instructors for the staff^evelopment 
program at Alexis I. HighTSchool. 



REFERENCES 

[8, 10, 11, 15] 



Spectrum of AppUcatms 



Corfiputer Science is a separate department with four courses (see 
Computer Science section). 

MATyEMATICS 

Applied Computations I, II, III . Remedial drill and practice. 
8th Grade Math. Computing Literacy 

SCIENCE 

Introduction to Chemistry & Physics . Testing and management: 
In this cC?i^s4.6tudents proc tfeough the instructional ma^teriaJf at 
their dwh' pacie. The computer administers tests, grades 'the resuij^ljnid 
provides students with immediate feedback on their progress. The^ sys- 
^ teni provides mini-assignmer>ts to students who do. not meet criteria for 
'a particular objective. Tests are randomly generated and questions are 
not repeated for an individual. Computer generated reports give teachers 
a record of student pjrogress [14]. 

BUSI^ljl^ AND VOCATIONAL EDUCATION 

Model Office Simulation. APE}d is a simulation of the office of the 
American Paper Exporters. Each student has a responsibility within the 
company eventually rotating with other students* to get experience filling 
all t^e job positions. ' 



ENGLISH 

English I, II, Basic. Remedial drill and practice in reading and 
language arts. * - . • 



ERIC 



Siiectrum of Applications 



GIS/acoUege anarareerihformai^on retrieval syste 



Foods and Nutritioo ''^tric recipe convergions. 



^$PfCIAL EDUCATION y^' 



.Remediai! drill and practice in math, reding and language arts. - « 



If' 



.1? • 




8, . 



ERIC 



J* - ' ^^^^^^v Computer 

FOR: ' ""Deciiuon-makers 

BY: Computer Project Director • 



•'V 



^' SINCE: / i976 



PROCSrAMS: Progress repo^;are given two times/year to the School 



' / Private .meetings are held with the Superintendent. 

^ All local deciiftion-makers receive the computing newsletter. 

. ■ > . ■ ■ 

.............. _ c _ 

FOR: All faculty ^ ' 

'%Y:, ^ a)mputer Project Director and'Studfents 

SINCE:^ 1977 ' * 

PROGRAM' Demonstration of computer activities in the respective 
disciplines of tha faculty. 

. ^Minimum of one^alf hoxu: ''hands on''«expicience at tlie 

I terminal. 

' o ' ' ' ' ' ^ ^ 

IMPACT: Ali^aciiltvlMtTC haud some expDsur^ to instructional 
computii^ ' ' " 



• ■ ■ '/ - 

fOR: ,^^^^^^^v^th grad^ math students; ii^rested 9-12 graders. 
» BY: • Middle. School Math Teached^ Gbmputer Project Director. 

SINCE: 197^ ' ; ^ 
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''OQ^'A'^ • Introdjuctory ComputeB | toow As a f-week, 1/4 credit 
^^caw^m^ Stlwm^e math 

; . ^ th(j&l«idaie S<Sff)l. Students use the ccAtpfc 2 hdiid/ 

Qlurse goals ax^ that 



, l^ideh^ electronic data proc^sing oh ' 

• c^evelop a basic knowledge of conipxiter system orgahiza- , , ^ ' 

1^ concepts • '■' j — • "^'^ 

• unJiWftid. the *human*computer interfacfe in an inte^ * 
actlvelfnvironment v. . v 

• explore ^^evVarioi$ careers availi^li^ in the data 
procesi^ e^^/J":^ V , 

^ijr • de^ribe the c^ttfigurkti^ and acc 

^ tirtre^sfiho ol's computer >y stem - 

^ develop at lealt one conrikiter^applicaition of persoftaii . 
. ^^benefit - « 




Students also I?am fundamentalf^f BASICy^gramming 



CO^T^" *$3Q/8tudent (Middle Scl|0ol) 



$50/8tudent (High School) .t^ j \ 

(Costs include equipment, maintenance, stajft, cujncidum 
development, materials and supplies.) * 





Compuiet Science 



Computer Science Department > ' ' 
(Computer Project I7iil|i:rtj>r/w^ faculty member) 



SINCBc . 1976 
PROGRAM 



^Quarterly 

the sf^dent 
bUitii^s and 

feer ^; 
ut^fer-sys- , 



Introductoiy Cdmputer Knowledgg. y;j3y^ g-^E?^ 
;^ Eleictiive~l/4 credit. T^^qou$;of"th# 
^, d^elops a basic iinovpti^^^M^ computer conce] 
; ttmitationt^aiid,,at th^ s^ldptpae, the student 

of cojnpuiirs, upon 8oci(^^^is^:^i^ 

opp6rtilnities available aijW iM P?^! 

•r. tern ii an important part of thb coufli. / 

ElS^tiw^ Knowledge 
or permiasion of ||p insbrUc^r>^ skilled in^ ' ' 

piQf^gg^mj^ i^theiiBASIG.^^ lani^iilS^ ^'i^^ to^ 

^level f^S^wm^ languagi^j^h as FORTRAN and. ^ 





schools d^ol^ut^ system. 

Cdmputir Arci^cture. Grailii 10-12, ^Semester Elective-l/2J^i^tV 
Prerequisiijp: Computer Languages and Programming and penpbion 
of th^e instructor. This course consists of an indepth study of the '[ 
components of a total computer $|||tem--both hardware and software. 
.The studertt learns to evaluate spedfications for xomputer systeips x . 
to determine their appropriateness in variou^b winesses^so^ ipdustriesV 
Cbmputer. networks are utilized for advanced programming applica- 
tions. Systems programmiqfl||^d system$ management are povered. 



li^gftd 



Independent Study in CompiW Science. Grades 9-12, Semester 
Elective— 1/2 credit. Prerequisite: permission of the instructor. The 
advanced student in computer science pursues topics of individual 
interest or assists in programming prpjects u^ 
of the director of computer science. ^ . v 



84^ 



ERIC 



students may also paiMapate in opei^tional asiNftts 
science program 

ications and systems pto 
\p^et facility managers 



• as stu^eni 

• as studisii 

■/ 

• aiB stud< 
^ and in 





the Qpmputer 



(^|nts both in the cMtouter sdefit^ q<^^ 
!S in other disciplines Imt ^tUizeJdbmput^f&. ' - 



IMPACT 



>T:<¥p overall piirposea of ^c 

• • For the st^en^whb ternunating:Ji^^ educati^ at the ^ 

• ^nd of higlt schc!>ol:4 a backg^ 

that will facili^te the smooth tara^tion from the fotinsd 
education, setting to ;a career that may have been jgreatiy ; 
impacted b^r the cbmput^;^ / ^ ^ . 

• For the stu*iit who is continuipg his educatiqh: !^^ 
high schopj:^ a' solid groundwork. in a^iincreastt^tfy^^ 

r - tbol in highte education. ^ . . ."^^^--a^- • a " 
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utteach 



COMPUTER-BASED LEARNIN(iMATERIALS 



J iiutructioilil applications developed bV A I. duPont aife supplied to 
other institutions at ^o cQsfe. / yj, " ' .-^ 



J^PUtER FACILITIES ^ 

. : A l^^llP^t Sdxool District admmislers P^ojeci^plH a 
s^ile^ com][)uter-assisted instruction in m^|ibm9|^8^ i^eading 

ancTlang^^ for haiidicapped.6tudents. Partic1|k)n|i^ indudes 

all the State's^^mc school diBtricte and all State-operated riedbdential - 
n's .institutions; Three computers and a state-Wide muiti^lexor 
i^k are operated by Alexis I. duPont District fiTi the State (see ' 
•e:l).. . 




nsE 



i)Winbicle8 and presentations are a^ 
7 through^ 161 f ' ^ 4 -^ 




DistrigtHd all nfetvrtork u^^ and State superiift 
infetestcn people ^ over the U.S. [1]. 

lUNITY SERVICES 



UympimoteB, the monthly o^tewstetter, ijs. througho 
dQt"^ all nfetWork u?^ and State superMtenoWite, :fi^, w^U^ 



on the Hl^ science 
ut the 



\ Indivldu^zed continuing education clnssy in* computer scietfbe are 
offered annuaUy in the evenii^ for adolts andPit^ \ - 



•tf ... 
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1= 



1^ 



r 



^Plahs and 




ORGANIZAtlON 



A.I. duf ont hai«been merged with other 4^9^0(1^ New Castle Cpunty. 
. ^Sihce these distficts have neithe#the computing d6lticulimi nor facilities 
of duPont, it is necessary thai! the Co&puter Project "prove its worth" 
in order to survh^ ^|jie or^^izatibpjgl cli^ge. ^ 



USE 



, * The misbion of the Computer PrpjeJct is to^6ncourage the use of 
cAaputing throughout the high schoo^jprograms. l^ey believe that; 
coiiputing applifln^bs are useful^'^ 

• Immediale|MHa^^ integrating computing im^vthd^sodjal^ 
science and accOQjKt^iii^ourse . > ^^"^ • \ 

iting lit 

^. V 

^fcrraifted students tuj^d |M]tii|6ifi in residing are be,ing 

7t coUePhKovmc^stu^ in ^ vari^jty of computer : ^ 

}e8 iKe ' bein^ plAnned . 



e\4te^'1p; t District, expmd the ^ji^mputing Ittter^icy ^urri- 
■wjpenu^ to momp^ihf students, i . 



Ad^^ced conpfputer traijp^ formal! teac^efi^^ all disciplines is , 
tiding. phuu^edL^ / ^ ^ ' i-^ > 



V&odor gr^jgy^ij^lGmd APL terming being acqufeed foi^ use^y 



advanced students. 



Plans^e beiqg made tg^ use inicroprocessors interfaced to the lax^er 



systems. ^ - { 

m%chine-to-machine interface is being undertaltien with Projapt 
Dl^CT, a State^netwo^ ^ , * \ 
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Carl HauM^^mputer Prefects Directdr, has the 
fdfl^ose inv^fted with instructional computing. 




ORGANIZATION ' ^ 

.Active 8ui)port of the school board ~dnd top administration is a 
necessary prereqiHcy^ to a succc^ful instructional computing program. 

Having the computer facility as an independent entity (not associ- 
ated with the Math or Science departments) ^aPcmdes fi^f^^ inte- 
gratiofSL df computing into all academic discigj^ti^ an4 stii^s to more easily 
atl^ract^j^^ less accomplished (clas8*shy) stuc^^^ 

« White terminals can be-readily located in^ttiy class^m in the Jouild- 
ing; they hkve found that thercomputer classroom conceptv^th centralized 
terminals is preferred by most teachers for reasons suchf^as the numbers of 
tehninals available, and computer staff supervision of students. 



STAFF 




involved in instruc- 



sta^f 



More, than oiM staff member shoul 
tiortSi computuig Id provide continuous ' ^ 

Let thj^ftud^ts help. They invariably hay|^^re time 
memb^,. TherjgWe many interested* students *w!l^|m^ * 
applications pn^ilamn^ ancyprstetn managers (wlpii^ ^j^mentidiiiy 
issues perni|t). - ^ ^ ^ 

' Abnormalljs long^chool days are invariably necessary to produce the' 
most beneficial results in terms of num^y^BlEg^ pf students served, cojSt 
effectiveness of eqtiipment, etc. 



USER 



r 

roaul 



Y 




Introduce the students to computing at as e; 




age/as'poi^ible/ 




A9 



Lessons Learned 



/ 

HARDWARE AND SOFTWARE 



Select computer systems that have Uie maximum flexibility to irow 
in tenns of both hardwire and software. In the- instructional environment,' 
thie is much more critical than in the business or administrative environment: 

Other educational 'users are th^ best source of ins6ruQtion»I software 
particuladylfflight oflimited educational budgets. The quantity, prox- 
imity, and variety of educational users witti simiiar equipment' should be 
paramount in the selection of a computer system] ' 




AI«xiflR|PP9iit School Diitrict 
60 Hillside 

(302)- 6C 



^^Hauger 
ComiHiter Project Di 



Colleen Wozniak 
Technical. Assistant, CoidlNiter 
Projects t 




ljuth Smith 

High School Science Teacher 
. " * « ■ • 
BUI Cole . . 
High School Mathematics Teacher 



Doris Collins 

Middle School Mathematics 
Teacher 





* • .1 




a. 
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« 

2. 

3. 
4. 

a: 

6 

• 7. 



GOMPUNOTES. Monthly instructional computing, newdletter, pub- 
lished by Alejtis I. <duPDnt High School \'-'^[- 



Dunklet#ger, G.E., and Smith, R.W. Introduction to fjjfiemistr^'and 
Physics Jxib Manual, 1973. - 

l!)^leberger, G.E., and Smith, R.W. Matter and Energy, 1974. . 4: 

Dunkleberger, G.E., and Smith, R.W. The Atom, 1914. . ' 

Dunk^bej^r, G.E., and Smith, R.W^ Structurii and 

Dunklefcerger, G.E., and^Smith, R.\^^ #a« Laws, 1974. 

' ^ • " ■ • ^. ^ / ' " ■v.V^^':'^;- 

Dunkleberger, (5\E., £md-Smith, R.W. "A Modular Approach 
Grade Chemistry and Physics," Paper presented the Nation ^ 
Science Teachers' Associatidn armual meeting, March 1974, [ 

Dun&lebei^er^^.te., phd Knight, XT.W. HI. "A Comparison o^^^ 
Retention Levfels Rj^sulting from th4 Traditiojial. and^ 
-.tory ^proachesA' Paper, pr^gented at'tthe^nfial meeting. ofS 
National Association for Research in Science teaching, MfarcH 1 



10. 



ILW. "Jk^New Approach to TeachiriJ 
^T\- Wpi^hopjcohducted at the 




Dunkleberger, G.E., and 

Science at the.High SchooL^evtt;".^ WoiffcShopj 
Delaware ^^(^chers of Science arug^Qal ibe^^ May 1974. 

Dunkleberger^ '^Concept Reterflipn and Skill Dev^ldpment 
Resulting* from! Coiiiput^r Managed in^ruction." Pap/^ presented at .the 
regional mteeting ofthe National Sconce Teach^rs^ A^ciation, 
November 1974. ^ 



llv Dunklebergef, G.E'^Vand Smith, R.W. **|5^5^omputer Managed Approach 



to IndividualfauMWn&trucliorf:;' Pm 



^ustav Ohaufi A^ward 




jfttSto the National Science li'each&fi^mssoXiationV March- \ 

PvyiKleberger, G.^ anTd Smith,.R.W,.. "An V^pproach to Computer 
^^aged histmctfoiL* "^ud/ouisua/ /nst'r^^ . 



' , ^ References 



, sMjay completed for the Alexis I. duPpqt School District, 1975 
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HUNTINGTON BEACH UNION 

HIGH SCHOOL DISTRICT ^ 
HUNTINGTON JtEACH, CALIFORNIA 



J 



4 




V 



1^ 



■ r ■ 



,v. 



Hurttington Beach has a policy of 
uniitnited free acce^ for instructipn, 
•modeled after a public library. This , 
pplicy is finaneially feasible l>ecaUse 
.of the Qistrict's arrangement for 



Pwfik 



SIZE 

Public school district of 20,0d0 students, grades 9-12, in 6 compre- 
hensive high schools and several continuing education centers; 800 faculty. 

STUDENTS ; 

The student populatiorv is 93% white, 1% black and 6% Mexican- ^ 
American and Asian. 75% of the students attend at least one year of 
college. The majority of students are from upper middle-class families. 

The average student score on State standardized tests is in the 75th 
percentile. i 



CURRENT ISSUES 

Each school offers a comprehensive curriculum. 

A major problem for the District is crowded schools. Consecutive 
bond issues to finance the construction of new schools have failed to pass. 

Propositiom 13 has caused a^ $6 million cut in the District's budget 
of $42 million. This decrease h^s not had an adverse effect on classroom 
computing. 
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The Past Ten 



From an historicar perspective, it was the influence of local coUegei^^ 
that motivated tlje Staff in Huntington Beach Union High School District 
to become, involved with instructional computing. The students, aware' 
of the computing facilities available at the colleges, were anxious to use 
computers, in theif high school prdgranis, 

Huntington Beach's instructional computing program, known as' 
HATS (Huntington Area Timeshare System), serves their own high 
schools as well as several elementary] schqol districts. HATS is no\y'the 
initial component of a twelve year computer curriculum culminating, in 
the programs at either the nearby Coast^ommunity College or the 
University of California, Irvine. 

1968 Leased one terminal per school and bought computer time 

from a G.E. timesharing system ($8.00/hour). Initiated 
faculty training. 

•1909 Taught first Computer Science courses. 

1970 Began leaskig time from University of California, Irvine 

(UCI) for $2.50/hour. 

1972 Used approximately 10 dial -in ports at UCI. Gave responsi- 
bility foj all computing and data processing to the Division 
of Planning, Reseatch and Evaluation. Recognized the need 
to replace administrative Batch-only computer. 

1973 ^ Purchasejl IBM 370/135. 

Established policies for sharing the computer between 
administration and instruction (students on-line during the 
day; administrative batch processing nightly). 

1974-75 Initiated program to employ students as aides for instruc- 
tional computing. 

Had 20 dial-in ports at 5 schools. 
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The Past Ten Years^ 



1975- 76 Made programs for administrators in the schools available on- 

line via classroom terminais. 
, Expanded BASIC programming classes to include FOR'tRAN, 

APL, COBOL and Assembler. . \ 

' ,< ^ • , 

Had '32 lease-line ports available for HATS users. 
♦ . * ' - ' 

1976- 77 Established data processing intern position (2 alumnif 
« 1/2 timey to oversee entire HATS prop»m. 

Began to provide instructional computing services to 8 
elementary schools. 

Had 48 ports available for HATS users. 

1977- 78 ^ Added second CPU. : i 

DeSiqated IBM 370/135 to HATS and 370/145 to adminis- 
trative on-line users. . ; * > 

Had 56.ports available for ^ATS users. . 

1978- 79 Expanded computer program in one high school to 14 ports; 

schooPs computer center houses both programming and • 

word-processing classes. 

Had 70 ports available for HATS users. 



OrgamzQtion djrid fAanagement of 

Afiademic Computing 



Administrative and academic computing are both under the auspices 
of the District's Divisidn' of Planning, Research, and Evaluation. 

MANAQEMCNT 

Assiatant &iperintendei^t for Planning, Research and Evaluation, 
Glen Dy dinger, is responsible for all 'Computing activities. 

The Huntington Beach Board of Trustee^s annually reviews ^d 
approves policies for computer sharing and budgeting. 



STAFF 

Two college interns, both Huntington Beach graduates, staff the 
District HATS Computer Center for academic computing. 

Student aides manage the schopl Computer Centers. 
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Stifdent Access to Computing 



COMPUTERS: 
TERMINALS:. 
USEf^S: 



WHERE: 

• : / -. 

HOW; 



IBM 370/135 and IBM 370/145 '^^ - 

64 CRTs^and TTYs V . p _ . 

ApproximB^ly-^^ annual student users per terminal/ 
assuming 64 tjerminals arid 4000 annual w6rs. Fig- 
ure 1 showa the average user load on HATS. ' L 

Two locations in each of the 6 high schools.. ^ c 
One location/ip a continuing education .center. 

Established ''Pomputer Sharing Guidelines*' (see 
Figure 2) which describes the priorities for com- 
puter use, • . ' ' . 

>• 

This policy provides unlimited free access for instruct 
tiorial purposes; modeled aftef a public library. 

Any student whoirequests an account number may get 
one from a teachet. . . 

Any student rnay gL to a Career Center and use CVIS, 
a vocational and college information retrieval system. 

(An account numbier^ is not needed.). 

«t ' ^ 

Extensive system documentation is^vailable both as 
reports and on-line. These data aid^iudent and 
faculty as well as administrators'and oQier decision- 
makers, , • 

The timesharing system (HATS) is available 10 
hours each day. v 



X 
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Student Access to Computing 



WtE lf77-7t SCHOOL TUK 



c 

9 25. 



Ji to- 
E 



HUNTINGTON AREA TtMESHARE SYSTEM UTiLlZATION REPORT 
SYSTEM SUMMARY , 
AVERAGlE USER LOAD 



School r«or 
1477-7I 



f xxxKXxJKrVtxl 
AixxxxxxiixxxxxxKxxxxkxxxxl^Ixxxk 

XXRXJlJIXXXxYxxllXlriXXAXXXXXXXXXXXKXxXXXI^ 

^fxxxV^. /tkiit'xlxxxxxxxx mxx xxxxxfi^ixKiitJixOxuxx Kxxn 

k XX XX xYx XI K XX X X XX X X RXK X/nnnX XX X uxIxuH^^ 
/XX<WXXXXXXKXXXXXXXKxXX<fcx<tl^>XXVfKXXXXgx|lXX lXX*l 

MxxxxJ(JixxRxurVB|«x|UMnxxxil^^ Vi4r ixtnRxxxxXXxsxxxRiktxxx^ 
/xixxxJiiixxxxxHXjiiinnnrtxxxxxxxxIx 1970-771 |xxxxxx«xxjMxxxxxuiiku()(xA 
yxMXxxxxxuxMlxxxxxxlxuxixxxxxifxxxxxxxxxmxxxxxxxxfixAxxxxxxxi^xx^ 

tfxXXXXXXXXxXlMXRXSXXRXXXXXXKRKXXXXXXXXXXX«XlX<XXxXxXXX;(XI1(XXXXXXXxH«X) 

nxxxxxxxxxxxxixxxxxxxxx«xxxxxxxxxxxxxij(xxxxi(itxxxxxxxxM«xxxxxxxxxuxxr. 

/XXXXXXXMllXX|RXXXXXXXXXXXXXXXXXXXXJIXMXXXXMU 
l«>X«XXXl4«XMg<XXXKXXXXXXJU«X>fn^ 

hxxxxxxuxxjixllxx xxxjixxxon\iixxIV*^'>t'"^^ 
/xxXxxxylxjilxxxxxxxxxxjjnnrRiixillfxxxxxxxxxxxxxxxxxxxkxxxxxx 

h XX X X X ^xjiy X X X xix EMris^ri VMr** ' ' 'I' ' ' ' ' ' ' ' 

(iixmxxxxxx/xl: ^STLtx xxxxxitxxxxxxjgixxxxxxxxxxXJixxxxxxxxxxn»xxxxxxxxx 

, (XXR)M/Y)nVxXA.A*An«^ 

ijntxxxRIiXKXxxxxxxixixxxxxxxxxxxxXxjixxxxxxxxxxxxxxxxxxxxxxxxxjixxxxijnimuxxxxxx 

/«XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX'XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXl\jUXXRXX 
lXXXXXJlXXXXXXKXXKXIXKXX1^XXXXXXXXXXRXXXJlXXX«XXXXXXXX](XXXXxXXXXXJlXXXXXXXJlXX;CXXmiXXXXXXl 
kxXXXXXXXXXxXKXXXXXXXXXX|XXXXXXXXIXXXXXXXXXXXXXXXXXXXXXXXXXKXXXXXXJIXXXltXXXXXXXxlMXXXXXX 

ixxxxxxxxxjixxxxxx»ixKXxxIxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxIxy">>>' 
iixxxxxUxxxxxxixxxxxxxxixxxx^xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxigurxxx 

(KXXXXXJiXXXXIJIXXIXXXXXXXXXXXIXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXRXXXJIXXXXltxXXXxXxXBlKXX' 

fxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxKxxxxxxxxxxxxxjixxxxxxxxxxxxxxxxxxxkxxxxxxxxxxxxxxkxxx' 
iKxxxxxxjixxxxxxxxxxxkxxxKXXxxxxxxxxxxxxxxxftxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxXxxx' 

IXXXXXXXXXXXXXXXXXXXKXXXXXXXXXXXX^tXXXXXXXIXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX: 
[XXX4XRXXXXXXXxXxXXXXXXXXXXXXKXXXXXJtXXXXXXXXRXXXXXXXXXXXXXXXXXX)fXXXXX»XXXXXXXXxXXXXXXXXXXXXXXXXl 

rxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxMxxxAxxxxxxxxxxxxxxxxxxxjtXxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx/ 

iXXXXXXXXXXXXXXXXXXXXXXKJtXXXXXRXXX HXXXXXXXRXXXXXXXXXXXXXIXXXRXXXXXXXXXXXXXXXXXXXXXXXXXXXXXRXXXXXXX 
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Student Access td tk)mputing 



GUlDe2 



HUNTINGTON BEAC« 'UNION H.IGH SCHOOL DISTRICT 
Computer Sharing Guidelines. 




4. 

5. 

7. 



9, 



10 



ill if^i^Sr* ihUt (fl7»B ^ 1730), 370/135 HAtS computer abeest 
o^J i^I IIi! ^^•f"'''^'' '^'^^ ficetve the highest 

Pft?f*^'; »*ATS Shall also be made available for Adult Sthool'i. 
l^ixation from 170* to 2200 weekaays snd 0800 to 1500^aturdays . 

ll. HfUJfSD #nd on-line, administrative uplicatiDns shall have top 
<idrity-on' the ^70/145 CICS System froC 0700 to 2200. - 

■ % . ' . , 

'oSTi'"°i"^"L"*'J"' ' '^"^ '"^ weeken^a shall be av.^ilable 

oiily for Sharing School District batch appJications. 

Il!f.K??PK^!^*PP^^"^^°"" developed according to priorities 

established by a committee to be .designated by the Superintendent. 

CoBputer Sharing charges will rtfdect the actual production costs 
oi each service. * 

Income troro sharing contracts shall provide adequate equipment to 
preclutf. a reduction ot HBUdSD cla'ssrbom, school or division 
conputir service while Sharing Districts are on-line. To assure 
fiscal solvency, a oeposit accognt shall be maintained tc iccrue 
sharing income prior to equipment lease or pucchase. 

Snaring School .qistriQ^ts sh.aU belentitaed to one HAfS (Huntington 
Area Timcshare ^stea) po^t: fpr ffie first $20,000/yJar of sharing 
ahd one sooitional port per $10,08fl/year thereafter. Alternatively 
a Snaring District may pay $500/month pe« port. All terminal and 
teiepnone line costs are to be borne by t«ie Sharing District/ 

Computer resource sharing contracts shall be ratified by the Boards 
of participating Districts. 

9 * 

Expahded sharing income shall tee sought while increasing HBUHSD 
services so that annually moYe personnel and equipment costr may 
be moved trom the regular budgefto the Snaring Income account. 

These guioelirjes will be constantly reviewed as to their equity 

to all parties' and be revised as needed to reflect prudent Computer 

access & utilization. 



Approvea oy Board, of Trustees 
Reapproved by Tr.ustees as modified 



•e^D 



July 23« 

February 25, 

June 22# 

March 22, 

July 11, 



1974 
1975 
1976 
1977 
1978 



•GO 



Figure 2 
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Costs and Budgetjng 



FUNDING 

The District has established policy for financially supporting 
academic computing. ; 

All system costs are borne by administrative Applications and revtenUe 
from outside districts. Income from other districts has increased annually^ 
over the last 4 years. This inconn^e pays for staffing arid ^uipment tof f 
academic computing. * ' . 

The funding for computing is 55% State, 45% local. 

Total cost of computing js maintained at 1.2% of enjire District budget. . 

BUDGET HISTORY • < ' ^ 

Total computiiig budget for the District, for 1973-79, including 
administrative applications, is $424,772. ' , 

Estimated proportion of total expenditures attributed to iifistruction 
iis as follows: * . 

1969-70 $ S,000 
1973-74 $ 20,000 

1976- 77 $175,000 ^ 

1977- 78 ^ $175,000 

1978- 79 ' $ 25,000* 

Cost figures include equipment, maintenance, softw^e leases, and student 
staff for instructional coiqputing only. 

^ '^NOTE: After passiige of Proposition 13, in June 197d/HUntington Beach paid 

off both their at^ministrative and instructional computers with school reserves 
' that would have Wherwise^reverted^to^e State. As a result of Proposition 13, 
computing h actually oh a stronger financial base. The 1978-79 budget needs to^ 
include, o^ly student staff, niaintehance, communications, and software leases. 

• • ' - ' 

INSTITUTION PRODUCTIVITY 

Additional cpst savings have been realized in the District by using 
HATS for word fuid , text processing instruction and document production. 

■ . " ' lb ' - 103 




- Student fliccomplishments 



Student accomplishments are in the categories:' 

• prdj^cts • • - 

• awards . ' 
\ * • e^nployment 

PROJECTS 

I * 

Students wrote a series of on-line programs to carry all scoring anc^ 
results of a cpunty-wide academic decathalon hosted by a Huntington 
Bleach high school. 

A student authored a program to survey all Gounty school pro- 
^^^^sional salaries on the HATS computer. 

AWARDS ^ 

(, - « 

A 7th grade student won the 1977 County Science Fair with a com- 
puter project. ' ' 



EMPLOYMENT 

A student is working for Radio Shack developing software for their 
•microcomputer, TRS-80,' 

Present and former Huntington Beach students are the staff for 
instructional conrputing. Student aides fill a series of positions. They 
include: 

• Elementary and High School Cross-Age Titor. 

• Exploratory Work Experience 

• Employed Work Experience ' . , ^ , 

• College Aide (AlUmni only) 

• teDP Intern 



Student Accomplishments 



These aides have: 

• maintained and modified the instructional system 

• create<t sophisticated programs for teachers and other 
students 

•^provided tutoring for less knowledgeable students and 
teachers. 

'1 h 
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Spectrum of Applications 



MATHEMATICS ' 

Computer Programming . Teach ASSEMBLER programming. 

Computer Programming. - Teach BASIC and VSBASIC progrnrtiping. 

General Math. Use a math program (MATHPAK) for driil and prac- 
tice (limited use). \ . 

Statiatics, Use a statistics package (STATPAK) for derivation of 
Chi-Squares, etc. * „ 



SCIENCE ^ 

APL^ Teach A^*L programming. } 

Individyal Projects, Students access ERIC (DIALOG) for computer 
rt^h^s of educational research literature. 



.ife/Physjcal Sciences. Huntington II simulations.^ 

SOCIAL STUDIES 

U.S. Government . Himtingtjon II simulations. . ' 

BUSINESS 

Accounting. Students use of integrated system of accounting pro- 
grams, authored by Dr. Wilbur Pillsbury [3]. ^ 

COBOL. Teach i^BQL programming for business applications. 

WORD PROCESSING ■ Emulate IBM Mag II ;„system and video display 
equipment via SCRIPT, a computerized word processing systcirri. 



Spectrum of Appiibations 



ENGLISH 

Commuhication Skills. Spelling tutorial (drill and practice), v 
CoHege ^Com polai1ddn> Use ERIC (DIALOG)'^for computer searches. 
Speech> Tournament scheduliiig, ^ 

GUIDANCE 

CVIS, a career, education, military, and schol^ship inquiry system. 

PHYSICAL EDUCATION 

Scouting analysis system for football - • ^ 

Competency tests and storage system. ; ' 

MEDIA SERVICES 

On-line media materials ordering and distribution. 

LIBRARY 

» 

Overdue book system (studertt-developed program). 

WORK EXPERIENCE 

CVIS career exploration. School and District exploratory and 
employment positions as aides in computer centers. 



lit 



107 



' . • — ^ Computet Uteracy 

( 

t 

' ' - «• . 

Computer literacy programs exist for four discrete groups. The goal 

is to CiOnstantly broaden the scop(5 and depth of literacy for each group. 
F6R: , Board of Trustees 

BV: Division of Planning, Research and Evaluation 

SINCE: 1974 ' - 

PROGRAM: Annual report to tlie Bparci describing the rationale behind 
and use of the computer in mstructional process. 

Annual adoption by the Board of computer use guidelines 
and policies. 

Dialogue with ^he Board by i^udents, teachers arid admin- 
istrators to. insur^ their understanding of thej^ues when 
approving sharing gufdelifie^ and expenditures. 

■ ^ ' . 



Administrators 
Division of Planffing, Research and Evaluation 
1974 

Annual 3-hour meeting to help administrators understand 
the need for instructional computing and to plan next 
year's goals, for both aeadfemic and administrative computing. 

At Huntington Beach, computer literacy for administrators 
is particularly important since higher priority is given to 
classroom use of the computer than mans^ement needs. 
(After 4 years of classroom direct •computer access; • 
administrative applications have gone on-line.) 



FOR: 
BY: 
SINCE: 
PROGRAM: 

IMPACT: 
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Computer Literacy . 



FOR: 
BY: 

SINCE: 
PROGRAM: 



IMPACT: 



Faculty and school staff . 
HATS st^f ^ ' 



1968 



Each principal is held accountable to mainttun atJeast one 
teacher knowledgeable about computing. 

HATS provided short system orientation workshops for 
these teachers. Self-help manuals are also available. 

Tutoriar programs on HATS to teach BASIC and APL. 
Programming classes are offered at local colleges. Teachers 
receive credit toward salary advances by -completing these 
courses. 

Approximately 25% of faculty have used HATS. Since all 
on-site equipment (terminals and nriodems) are purchased 
or leased from individual school budgets, it is imperative 
to have a knowledgeable teaching staff Villing to defend 
ongoing expenses. 



FOR: 
BY: 

SINCE: 
PROGRAM: 



Interested students 
Teachers and other students 
1974 



Use of CVIS (guidance and career information system) by 
students who have no experience with computing. 

Within the free access environment, students may acquire 
an account from a teacher and learn to use the system from 
Qjher students. Inexperienced users often access CAI 
tutorials and the Huntington II simulations. 
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Cpmputer Literacy 



Formal computer science courses and^or units in program- 
minfe'in all schools. - ' . 

IMPACT: Half of all Huntington Beach students have used the HATS 
computer before graduation. 



110 



/ 



Computer Science 



FOR: "interested students, grades 9-12. 1200 students/year, 

BY: Teachers in^Math, Business and Science Departments. 

SINCE: 1968 



PROGRAM: 



IMPACT: 



The approach toward computer science follows the philos- 
ophy of the District, ^that a decentralized curriculum is 
more effective than centralized development. Diverse soft- 
w^e and applic§itions programs are offered by HATS, so 
that teachers arift students in the different schools can 
develop the best academic computing program for their 
needs. ^ ' 

A four-year program of instruction in Computer Science 
is offered. 



rCn. 



Each high school has a different program. For Sample, 
whereas one school may emphasize data processing, 
another would concentrate on computer math. 

One-semester courses in five programming languages 
(BASIC, COBOL, ASSEMBLER, FORTRAN, ARL) are 
offered. ^ " ^ 

Course titles include: 

• COBOL/FORTRAN/APL 

• Computer Science 

• Data Processing 

• Computer Math 

• Advanced Computer Mafth 

• Business Office 

Enrollment in computer science is exceeding the capacity 
of the courses at many schools. * 
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Outreqch 



COMPUTER FACILITIES 

HATS is used by 5 feeder elementary districts. Free instructional 
comf)utihg is provided .with $20,000 expenditure for administrative com- 
puting services by each district (see Guidelines, Figure 2), 

Distant districts are issued demonstration accounts for browsing ' 
through the system's programs. 

EXPERTISE 

Workshops are provided for elementary school teachers. 

Huntington Beach participates with 8 other secondary districts in 
CROP, a regional occupational district that enables students to take 
training programs not available in each individual district. X^e group 
is sponsoring the expansion of word processing training in the area. 

Numerous visitors are provided demonstration workshops. 

Huntington Beach publishes a newsletter several times each year. 




- Lessons l/eafhed 



Mr. Glen Dysinger discusses the experience of " Huntington Beach. 
ORGANIZATION 

V 

HATS has been modeled after a free public libraw in th^t many 
diverse applications are offered along with multiple compilers, with no 
limit placed on access or storage. With minimal workshop training, 
teachers and students quickly developed at each site their own academic 

^rt5mputing pregrams. At Huntington Beach they feel this is proof that 

decentralized curriculum development is far mor^ effective than centrally 
developed courses. 

HATS has found for foiir years thait a timeshare system can grow 
each year without adding staff to the two half-time computer interns 
who operate and maintain the system. 

A beneficial side-effect of having student aides staff the computer, 
center is the avoidance of the computer guerill^i warfare (e.g. ^udents 
trying to outwit the computer to make it unavailable for other\users) 
which has occurred in many other high school computer sys^ms. 

■ 

USE 

* 

The myth that high school and elementary students should use only 
BASIC on a minicomputer to be cost/effective for school budgets can no 
longer be justified, particularly with the potential of sharing facilities 
with administration. Dysinger believes that the wider experience (i.e., 
seven language compilers) available to their students .makes it more 
feasible for students to enter computer-related careers. 

Guidance applications (CVIS) and multi-compiler programming can 
exist on the same system with pAI and simulations. However, they have 
found in Huntington Beach that student use of the computer for pro- 
gramming will gradually preempt the other applications unless restricted 
by staff intervention. 



Hi 



Lessons Learned 



First graders began using HATS two years ago. The s^ctivities of 
these children indicate that drill and practice is not the only feasible com- 
puter application in the primary grades. Many children dan and want to 
learn computer programming. Others are able to learn concepts i^ science 
and social science by using simulations. 

Once classroom computing is established, a District must anticipate 
expansion. Providing for the future income necess£^ry to achieve growth' 
must be an integral part of the program. 
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V 



Plans and Goals 



USE 






A goal of HATS is to expand beyond programming into additional 
instruction on word processing. The business departihents use HATS to 
simulate a small business computer environment, as well as emulate 
several types of word processing shops. Last year, 16 students (with 5 
terminals) took the first word processing coucse. This year a major 
problem, the reluctance of the mathematics and business departments to , ' 
pool their separate terminals, was surmounted. 82 word processing and 
34 data entry students are now taking courses using fourteen terminals. 
At Huntington Beach they foresee continued growth in both the use of, 
and instruction in, word text processing. 

Word processing and data entry classes will expand to use 15% of 
the machine's total load. 



SOFTWARE ' 



Flaps call for adding more compilers, including PL/l and Algc^ 
They also hope to install a new version of their timesharing system, 
MySIC IV. 




^ J 
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Contacts 



Huntington Beach Union High 
School District 

5201. Bolsa Avenue 
Huntington Beach, CA 92647 



Glen H. Dysinjger 
Assistant Superintendent 
Planning', Research and Evaluation 
714-898-6711 



Joe Mona, Manager 
Data Processing 

•Greg Keilin 

Data Processing Intern 

Tim Robertson 

Data Processing Intern 

TEACHERS: 

Bill Seckington 

Huntington Beach High School 

Doris Colgan 
Westminster High School 

- Dick Hiatt 
Marina High School 

Scott Weaver 

Fountain Valley High School 

" John Allen 
Edison High School 

iSebbie Wilson 

Ocean View High School 



Lee Votchko 

Circle View Elementary Schpol 



— ^ — — — References 

1. Bits & Bytes, Newsletter for HATS, 

2. MUSIC, Academic and Administrative DatacProcessing with Music 
and Other Programs ^t Huntington Beach Uoion High^School District. 
Brochure for Conferences, 1976. ' 

3. Pillsbury, Wilbur. Computer Augmented Accpuntingy Compuguide 
One and Compuguide Two,^ Cincinnati: ^outh-Westem Publishing 

, Company, 1970 and 1971.'^ I 

4. /*Two Computers in One.'' A High School On-Line Computing 

System. AEDS 'Monitor, April/May /June 1977, 
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GEORGE WASHINGTON HIGJH SCHOOL 
DENVER, COLORADO 



m4|fi|HS< 





4 



George Washington High School 
Computer Mathematics curriculum 
provides students an opportunity to 
do in-depth projects. These projects 
benefit not only the student, but 
also the local schoofs and community. 
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SIZE 



2000 students, grades 10-12; 111 faculty. 

One of 9 high schools in the Denver PUblic School System. 



STUDENTS 



Students are 517o while, 43% blaclc, 3% Hispanic, 37o (ither.. 
The majority of black students are bused from another^area of 



Denver. . " 

48% of the students apply to college. 



CURRENT ISSUES 



George Washington has been adjustirtg its counseling services and 
curriculum to meet th^ occupational needs of the minority students. 

The George Washington faculty is striving to dispel the notion that 
a student cannot obtain a quality education'^ih a city school, 

Similar to many other large city school systems, the Denver Public 
Schopls are faced with budget cuts, busing, declining enrollments and ' » 
the loss of upper middle-class students to suburbari school^. 



< 
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The Past Sixteen Years 



^ In 1960, the interest in. computers shown by members of the Math 
Club and tjieir sponsor, Dr, Hoffman, was the significant event that 
encouraged growth of instructional computing at George Washington 
High School. 

1960-62 Math Club inquired about computing. Control Data Corpora- 
tion gave a non-credit class in FORTRAN to gifted math 
stucjents. 

.1962-66 University of Denver gave high school students free ijnstruc- 
tion in ALGOL programming. 

1966 Denver's Opportunity School rebuilt donated computers 
(IBM 1440). 

GW students learned about computing in FORTRAN after 
school at the Opportunity School, 

1967 Computer Math became a credit course, 

1968 Teacher training in computing first offered by Denver Public 
Schools. 

School system wrote flieiFbwn FORTRAN and BASIC text- 
books for a rented IBM 1130. Dr. Hoffman was a member 
of this development team. 

197Q> Oenver Public Schools acquired Univac 1106 for both 
administrative and instructional applications. Language 
availability included ALGOL, FORTRAN, BASIC and 
^ COBOL. 

University of Denver received National Science Foundation 
grant for curriculum development. Three George 
Washington teachers were released half-time to write com- 
puter units under this grant. . 

1971 George Washington won'the first of three Awards for 

Excellence from Denver Public Schools. These cash grants 
' helped the computer program to expand. * 
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The Past Sixteen Years 



1972 George Washington hired a Math Lab Supervisor from Award 
for Excellence funds. ^ ^ ^ ' 

1973 U.S. Department of Transportation recognized student- ^ 
written carppol program. Dr. Hoffman was released from 
teaching to aid dissemination and implementation df the 
program within the Denver metropolitan community. 

3974 Computer Math units, involving computer applications- 

from Algebra through Calculus, were published through 
^ the University^ of Denver. 

, _ ''y-;i ■ 

■ - 
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* "Orgamzmtion and Management of 
— . Academic Computing 



Administrative and instructional'computing share' the same computer 
at a central location in the (Denver Public Schools.^ 



MANAGEMENT 



Administrative computing and instructional use of the large scale com- 
puter is controlled^by the Executive Director of Education and Management * 
Informatioh Services. 

Instructional computing is under 'ithe auspices of the Supervisor of 
Mathematics Education Curriculum Development. 

Computer math teachers in each school plan their courses ^d manage 
the use of computing facilities by faculty and students from other departments. 

STAFF 

Dr. Hoffman, Computer Math teacher, is responsible for Computer 
Math courses at George Waishington. 

•G96rge Washington's Math Lab, including most of the computer [ 
equipment and resources/ is' managed by a paraprofessional aide. 



, COOPERATIVf ARRANGEMENTS 

George Washington coordinates with the University of Denver's 
Math Laboratory for development and publication of curricular materials. 

Administrators and instructional staff at George Washington 
economize and cooperate by sharing equipment (terminals and keypunch) 
and personnel (messenger for'batch computing). 
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Student Access to Computmg 



COMPUTERS 

Access to Denver Public School's Univac 1130 

6 .programmable calculatots: ' 

2 Monroe 1880 
Hewlett Packard 25 
Hewlett Packard 65 ■ 
Wang 60 , 
Texas Instruments ^R-52 



TERMINALS 

6 TTY' 

1 plotter' 

2 keypunches' 



USERS ^ 

' « 

Five classes of computer math; and consumer math students, as well 
as other interested students, - ' 



WHERE 

' Most students work in the specially designed Math Lab,^ The lab is 
open 8 hours each day. 



HOW 

Any student or teacher who requests it can get an account numlJer, 
A Math Lab Supervisor iis available to aid students and faculty. 

Including one shared with the administration. 
^For Monroe 1880, - 
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Costs and Budgeting 



FUNDING 



Computing is'funded totally from local District dollars. Approxi- 
mately 30% of the total computing budget is for instruction, . 

BUDGET HISTORY 

Instructional computing by calendar year has cost: 

Denver Public Schools George Washington High School ' 

1970 $184,0(50 ' 1975 $3&,173 

1971 $184,000 1976 .$3T;539 

1972 $202,000 ' 1977 $39,573 

1973 $202,000 1978 $35,498 

1974 $232,000' • / 

1975 $232,000 * 

1976 $279,921 

1977 |fc6,120' 

1978 $333,559 

Figures include equipment, maintenance, and technical system 
support ^taff for instructional computing only. 

With the exception of Denver's Opportunity School, a vocational 
high school, George Washington, uses a greater proportion of Denvers 
instructional computing budget than any of the other eight high schools. 

George Washington's in-school budget has allowed the compifter math 
program budget to grow beyond the budget allocated to it by the school 
system (e.g., extra materials and books purchased for additional computer * 
math students; a salary for a Math Lab Supervisor; modification to the 
Math Lab). 
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Student Accomplishments 



Student accomplishments are in the categories of: 



• projects 

• awards 

• employment 



PROJECTS 



A second-year computer math student at George Washington selects 
an area of interest and undertakes an independent project. Many of these 
projects have provided computer software for other courses at GeorgQ 
Washington, as well as various community organizations. 

In 1973-74, four students designed a carpooling program. The car- 
pooling program examines a digitized map of an area^ calculating con- 
centric circles from 1/2 to ^ miles i!\ diameter around where a person 
lives and works. The output of the program is a list of up to ten people 
with whom the person might form a carpool. The program also considers 
in-route carpools and bus or van carpooling. The progratn was so sophis- 
ticated that the U.S. Department of Transportation invSd representatives 
from George Washington High School to Washington, D.C., to brief them 
on the computer program. Subsequent to this visit, the Department of 
Transportation published a document stating that thi^ program was one of 
the best portable carpool programs available in the United States. The ; 
entire computer class briefed the community. The school then organized 
and developed the initial carpooling system for the five counties com- 
prising metropolitan Denver. The studentis and their instructor, Dr. 
Hoffman (who was relieved of his teaching duties to pursue this project), 
aided over 50 corporations outside the area. They designed the carpool 
map and the computer printout used by the Denver Regional Council of 
Governments. They testified before legislative committees and raised 
money from the joint Budget Committee for carpooling in their com- 
munity. Their efforts brought them commendations from the City 
Council of Denver, the Region 8 EPA, and the President of the U.S. One 
of the students was hired by the City and County of Denver to establish 
carpooling for city employees. 
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•Student AcepmpLlishments 



\ 



In 1977, a student designed a regression model of sales tax rev^ues ^ 
from 34 basic industries in the city of Denver to help the city and county 
predict future revenues from tax receipts. The student ^^ subsequently 
liired by the Denver Budget Department for summer work. 

Students wrote a jorogram at the request of the Rabbinic Council of 
Denver to help match single adults in the local area, and have completed 
a computerized survey on the living habits of the retired Jewish communitjy 

Student^ wrote a Gran Prix ranking system now used by the Colorado 
Tennis Association; they are now writing bookkeeping programs and a 
program for random tournament draws for thia organization. 

Advanced computer students have written curricula for consumer 
mathematics including units that teach budget considerations, infla- 
tionary spirals, siihple certificates of deposits, population growth, pollu- 
tion measurements and various saving plans (e.g., [4, 7.]) 

' Curpnt student projects include a poll analysis for the Governor's 
re-election campaign for prediction purposes, , 



AWARDS 

Science Fair winners in 1962. 

VPri^es i^ programming contests in 1963 and 1964. 

Yirst student-presented papers at a National Council of Teachers 
' of Mathematics Sectional Convention in 1965. 



12 
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Student Accomplishments 



EMPLOYMENT 



Many students have entered compviter-related careers including: 



• Computer designers for NASA, Texas Instruinents 

• Programmers for NASA, State Departments, Corporations 

• Editor, Peop/€*« Computer ' 

• City Planner * [ 

• Consultants for Monroe and Wang Calculators 

• , Computer science teachers 



REFERENCES 



[2, 3, 4, 5, 6, 7; 9, 10, 12.] 
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Spectrum of Applications 



Progtaltns for use in various disciplines were written by second-year 
Cpmputer Math students. . 

About 12% of the students use the computer eaih year. Applica- 
tions include the following: 

MATHEMATICS ' . 

Consumer Math units; probability experiments; graphing. Jhe com-, 
puter science /program is also administered by^ the Mathematics 
• Department. " ^ v » ^ 



SCIENCE 

Physics experiments; curve-fitting for Chemistry ; study of heart rates ^ 
in Biology ; rainfall, temperature predictions in Ecology . Mpdeling 
of energy use in studei^ts' homes. Development of an "ideal" • 
computer-managed home in terms of energy. 



SOCIAL SCIENCES 

Sociology , questionnaire analysis; Psychology, biorhythm^. \ 

ENGLISH 

Analysis of similes in Shakespearean plays. 

Haiku poetry, program fbr advanced placement English dassfes. 



ART . . ■ . •- - ■ :,VA 

^Calcul^tion4>f the kiln temperatures tha,t a3re required for vari\W(^i^ 
glazes/ A new progir^ is bluing devdoped to determine the m6n^^p$t- 
eff^cjfive chehiicals to use as substitutes in th^ absence of desired^||^£^2^s. 
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ERIC 



Spectrum of A*pptications 



■ I ■ 

MUSIC ' 

Development of music with chords* 

EXTf^ACURRICULAR ACTIVITIES / 

football statistics are calculated by student-written computer 
^programs. Golf handicaps for students are deten^ined via computer. 



Computer Liter acy 



There is no formal computer literacy prograiti at George Washington; 
however Consume? Math Students as well to students in some other dis- 
ciplines are exposed to computing during their courses. 
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Computer Sdef\ce 



f^^R: • 50-80 students each semester, grddes 94^.' 

1.2 faculty members from the Math Department 
^'NCE: 1960, informally.; 1967, formally. 

Pf^OGBAM: 

TWo-Vear Computer Mathematics Program. 

The first-semester curriculxmi includes writing four niath programs: 
systems of linear equations, quadratic equations, prinxe numbers,vafl^ 
^^bonacci sequences. These assignments are prdgraU^ed in ALGOL, 
f^RTEAN and BASIC and on the programmable calculators. Also 
^^luded is a large program involving sorting and measures of central 
*^^dency. The second semester includes writing programs such as fre- 
^^ency distributions, analysis of the roots of a polynomial and plotting 

curve (on a ^tter), a Gaussian analysis of a system of five linear 
^Uations with five unknowns, and simple statistics with the plottiirig of 
^^ession hnes. 

Second semester students read William Dom's **xt. Finite Mathe- 
^tics with Computing, and use his techniques to model a problem in 
epidemics, economics or the population explosion. They also^plot a' 
^^dom walk, write the least distance between nod^s program and-a 
^P^ning tree program, and solve a linear programming problem. 

Third and fourth semester students find an area of interest that 
l^^ds itself to computer application for W independent Project. They 

may choose from units selected from National Science Foundation 
^^no|^plis. National Council of TeacHers of Math^niaticsjoumal articles, 

other articles (many on the energy crisis). 



^inth graders do not attend George Washington. Feeder junior high schools can 
"*^e informal arrangements fOr^ their better students to cot^^ to Gey^rge Washington 
^ take these courses. 
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Outreach 



COMPUTEt^-^ASED LEARNING M^j^ 

_ Computer Math units deve^jpy at George Washington were published 
Wy the University of Denver MathSmatics Li^boratory with support from ' 
the National Science Foundation [4]. 

Computer -oriented Consumer Math unite developed at George 
Washington are used throughput the Denver metropolitan area. 

COMPUTER FACILITIES \ 

The Math Lab at George Washington ii^ available for oise by local 
junior high schools. * 

EXPERTISE 

Numerous articles and presentations have been given by students and 
staff. They ran booths at the 1976 National Council of Teachers of 
Mathematics meeting to present their curriculum.' • 

Visitors are received regularly. . 

Dr. Thomas Dw^er made a movie on "solo computing" at George 
Washington for the National Science Foundation. ' 

The National Council on Quality Education made a movie for its 
members highlighting George Washington's Math Lab> 

Dr. Hoffman provides advice to other educators on the purchase of 
prpgrammable calculators (6, 9]. ' ^ 



COMMUNITY SERVICES 

Student-written programs have benefitecj the community (see 
Student Accomplishments). . 



^Lessom Learned 



ADMINISTRATIVE SUPPORT 



Dr. Hoffman's advice to those with a commitment ;!to academic com- 
puting is to persevere at higher and higher levels of the ftdministration. 
One must, per^st until the backing of principals, supervisora^and super- 
intendents is achieved. ' , 

Certain techniques for pleading the case of instructional computing, J 
such as picketing, media attention, and competing for and winningawards^ 
can all be effective. : k 

■ ■ - \ ''^ 
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Plans and Goals 



EQUIPMENT 



Denver Public Schools is doing a pilot study on using microcomputers 
in the schools. They feel one benefit of using microcomputers would be ' 
to lessen the security problems on the centrsj iqrstem, and lower the costs. 

Dependent on the outcome of the study, they plan to either upgrade 
the central 'computer or provide microcomputers to the schools.' They 
Bii currently tending to lean toward purchasing- microcomputers to 
replace schoolsV tiine-sharing terminals. , * ♦ 

George Washington hopes to increase the niimber of terminals artd/or 
microcomputers in the Math Lab, including additional graphics equipment. 

USE 

At George Washington the staff is striving to maintain a viable curri- 
culi^ that reflects issues in contemporairy society. A jeview of tech- 
niques found in ne^ textbooks provides a basis for curHculum revisior^^. 



13!J 
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Contacts 



George Waihington High School 

QJ36 South Monaco Street 
Denver, CO 802J24 
(303) 399-2214 



Irwin Hoffman 
Computer Math Teacher^ 

Mr. Ranney, Chairman 
Department of Mathematics 



Russell Anderson 
Math Lab Supervisor 

Bill Paf3ons. 
Principal 



Denver Public Schools 

Denver, CO 



Larry Costa 
Systems Software 



William Goe 
Math Coordinator 

Tom Hanson ' 
Executive Director, 
Education and Management 
Informatibn Services 

Dr. Brzeinski 
Superintendent 
Denver Public Schools 
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LINCOLN HIGH SCHOOL 
INDEPENDfNT SCHOOL , 

DISTRICT #271 
BLOOMINGTON, MINNESOTA 




Lincoln High SchobI is a member of 
TIES (Total Information Educa- 
tional Systems), a network that sup- 
ports both administrative and 
instructional computing needs of 
schools throughout the State. At 
Lincoln, instructional computing is . 
administered through the Science 
Division. 
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ERIC 



— — — Profile 

SIZE 

Lincoln High School has 1800 students, grades 9-12; 85 faculty. 

District #271 is suburban district with 3 high schools, air offering 
a complete program of general education. 



STUDENTS 

Students are primarily from upper Yniddle-clas§ families; less than 
1% minority enrollment. 60% of the students attend college. 

CURQf NT ISSUES 

District enrollments are steadily Reclining; elementary schools are 
closing. 



1 '^n 

"i J- J J 
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The Past Thirteen Years 



Academic computing at Lincoln began in 1965 when the mathe- 
matics department acquired two terminals to use for teaching computer 
math and programming. Since the formation of the TIES network in 
1967, computing applications at Lincoln have steadily increased. Facili- 
ties and support provided by TIES have been a key factor in the increase 
in instructional computing. 



1965 Ljncolh teased computer time from a commercial time-sharing 
service. 

1966 Educational Research and Development Council of the Twin / 
Cities Metropolitan Area conducted feasibility study for TIEJsi - 

1967 TIES^formed; 19 school districts jointly owned TIES as mem- 
bers of a Joint Board. » , . 

Lincoln math department used TIES system for computer math 
and programming. 

1970 TIES offered teacher iij-serviceS Science department faculty 
attended in-service and undertook the administration of aca- 
demic computing at Lincoln. 

1971 . .Science faculty m6;mbers developed Computer Technology 

Curriculum. 

1972 Lincoln acquired 2 additionaj^terminals. 

1973 TIES offered an in-service course in COBOL programming at 
Lincoln for the business department staff. Business class vise 
of computer activities initiated. 

TIES offered an in-service course on foreign language applica- 
tions at Lincoln. The foreign language department staff initiated 
use of computer activities for their classes. 

1976 Lincoln acquired video display terminal. 
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The Past Thirteen Years 



1977 Lincoln acquired 2 high-speed hardcopy terminals. 



Career Center expanded and one terminal was assigned there 
for guidance applications. 



1978 Project Success, a program for learning disabled students, 
initiated the use of computer centered activities. 



Lincoln acquired the use of a Chatsworth Card Reader; Lincoln 
initiated activities involving student marked cards in both- 
Computer Technology Courses and in science applications. - 

Lincoln initiated test grading and. analysis using student marked 
test cards and the card reader. 



TIES had 56 member school districts with 280,000 students. 
50,00a employees, and 300 schools. 






Organitatioh arid ManQgement of 
^ — — :—r fiicademk Computing 



L\nS>\n is a member, of TIES (Total Information Educational Sys- 
tems) a regional network that supports both administrative and instruc- 
tional computing. The TIES system covers gnfe of seven elementary, 
secondary, vocational data-processing regions in Minnesota, the activities 
of which are coordinated by MECC (Minnesota Educational Computing 
eonsbrtium). MEGC is the statewide educational computing system ti>at 
has jurisdiction over all such operations in the State. 

STAFF ^ 

I • ■ 

t • * 

f . * " 

Each meniber district of TIPS has an Educational Information Sys- 
tems (EIS) Coordinator, responsible for liaison with TIES and coordina- 
tij>»<)f all computing activities in the district. Dr. Orville Ruud, 

loomington's Director of Data Processing, fills this position for Dis- > 
trict#271. ' 

Each TIES school with ^a terminal has a Terminal Supervisor to 
coordinate instructional computing activities within the school, usually 
including teacher assistance and scheduling terminal usage. 

Instructional computing at Lincoln is managed through the Science 
Division. Mr. James Burke is the leader of the Division, and Terminal 
Supervisor. 



SUPPORT 

Support for academic computing (e.g., computer operations, 
maintenance, programming, advice, training, documentation) is provided 
by TIES personnel. 



i4o 
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Student Access to Computing 



COMPUTERS 

Access to HP-2000 at TIES. ' 

Access to CDC Cyber 73 at.MECC (Minnesota "Educational Com- 
puting Consortium). . 

TERMINALS 

7. terminals including: - ' 

2 DECwriters • ^ 

1 Teleray CRT , " ' 

4 Teletypes 

1 card reader ' 111 

1 plotter on periodic loan from TIES " 

USERS . ^ 

One-third to one-half of the Lincoln students interact with the cofn- 
put^r each year. ' 

125 annual student users for each terminal^, assuming 7 terminals 
for 875 annual student users. 

WHERE' 

Terminals are in 4 locations; ^ 

Open Science Lab 
Career Center 
Math Department 

Project Success a^jea ' 



HOW 



Account numbers are assigned to all Computer Technology students. 

Other students use faculty accounts. 

Students have access to terminals 8 hours each day. 
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Costs and Budgeting 



FUNDING 

The District pays $lbli&& per student per year to TIES for all 
administrative and instructional computing services, $2,00 per year of 
this figure is attributable, to instructional computing. 

Computing is a line item in the regular District instructional budget, 

BUDGET HISTORY 

1967-68 $ 350 ^ 

1969-70 $ 500 

1973-74 $1700 ♦ ; « 

1976-77 ^ $3500 ,i 

These costs include only terminals and maintenance for instructional 
computing at Lincoln, Computer time and in-service training is provided 
through TIES, 




Student Accomplishments 



Employment is the focus of student accomplishments at Lincoln, ' 
EMPLOYMENT 

Computer Technology students have been employed in computer- 
related jobs during the summers with local busing and industry or working 
with elementary students on computer activities. 

A graduate follow-up study is in progress to trace the results of 
secondary school computer experiences. 



Institution Accomplishments 



STUDENT ENROLLMENT 

Student enrollments i^vscience courses, while decreeing nationally and 
^t other high schools in the D^trict, have increased yearly at Lincoln. 

^Ixample: Chemistry enrollments 

1975 150 

1976 180 

1977 205 (over 40% of the junior class) 

Approximately 60 students/quarter enroll in Computer Technology 
courses in contrast to the previous enrollment of 15 students/quarter in 
computer math (since discontinued). 



C05T avoidance' 

Computer simulations used by the science instructors are alternatives 
for experijuents that would normally be dangerous, difficult or pro- 
WbjtiVeiy expensive. An example is a simulation of an acid-base laboratory 
titr^ti^j^ ygg^ ^ introduction to the laboratory process. 

STUDENT EFFICIENCY 

I^ata* reduction programs to analyze students' science laboratory 
result^ have been found to be effective teaching aids. Th^se progrj^ns 
reli^v^ l-hg tediuin of repetitive computation that formerfy might over- ' 
5hado>,y the development or demonstration of a major point. 

'I'he availability of computer facilities and leartiing n^aterials provides 
^ ^^^^ctive set of alternative learning activities for learning-disabled stu- 
dents Lincoln. The staff believes student motivation has increased from 
usinS the simulation, drill and practice, anci gaming activities- 



Spectrum of Applications 



50% of departments use computer facilities; 25% of staff jare currently 
involved with computer activities, 34-50% of students each year exposed 
to .computers. 



MATHEMATICS 

Drill and practice used for remedial level courses. 



SCIENCE ' 

Heaviest use of computing by the Science Division, Chemistry anc[ 
physics activities include simulations, data analysis programs for laboratory 
support, tutorials tb develop chemistry concepts, and games. 

SOCIAL STUDIES 

Political Science: Election simulation 
Economics: Management simulation m 



GUIDANCE 

Career information available via GIS (Guidance Information System^ 
and MOIS (Minnesota Occupational Information System). . 

SPECIAL EDUCATION 

Leaming-disabled^tudents use computer drills in math and ^science. 
Other departments using computing applications include: 

• Foreign Language (vocabulary drills) 

• Business (introduction to data processing) 

• Athletic 

• Industrial Arts 
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Computer Literacy 



FOR: ' 180 students each year of varying ability, all grades. 

BY: Designed, (developed and taught by faculty in the^Sciertce 

.Division 

SINCg: Vl970; v 

PROGRAM ' 

Computer Technology I, II and III, a three-quarter course sequence, 

^ Self -paced. All three "sections meet simultaneously in the open 
science area, 

• '"^ ^ >— 
Student activities are built around a series of objectively defined 

tasks requiring interacti&n with the computer at a terminal and producing 

a printout as' a result for instructor evaluation. Provision is rtiade for an 

inconiing student with prior computer experience and programming skills 

to demonstrate these capabilities and enter -the class sequence with 

advanced standing. . -.^ , 

This program allows the students, through a seqvi^ce of self-directing 
hands-on computer activities completed at their own pace, to develop pro- • 
gramming skills (in BASIC only at piresent) and a direct knowledge of 
computer operation. As programing skills grow, the second and third 
quarters of the sequence involve some selected activities introducing appli- 
cations of these techniques to specific disciplines. Additionally, course 
design allows the instructor to develop, in depth, the supplementary topics 
concetned with conriputer impact in our society and the career implications 
of computer technology. 



REFERENCES 

Appendix I contains samples of the student activity sheets, ^hich 
form the core of the curriculum by providing students with their 
individual assignments. 
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Plans and Goals 

\ 



EQUIPMENT . . 

Ifi the fall of 1|I76, TIES established a task force to develop a long-, 
range plan delineating TIE$ developmental, operational and delivery capa- 
bilities over the next 5 years. The task force has subcommittees on 
hardware, system software and applications software. This committee is 
studying several options. A major problem is that the increasing number 
of instructional users has saturated the available ports. The terminal-to- 
port ratio has increased beyond their ideal state of 2.5 terminals for every 
port. Several options are being considered. All involve a gradual , phase- 
out of the Hewlett-Packard systems on site and a long-term reliance on the 
MECC Cyber 73 fqr time-sharing services. Schools will use microcomputers 
to fill additional needs not covered by time-sharing services. The current 
focus of the microcomputer activity will be on the ARple II, the co^ojputer 
that will be acquired by the schools following the award of a statewide bid 
in the fall c^f 1978 [2].^ 

USE ' 

• „ . ■ * 

Lincoln has recently acquired a card reader, and tlie staff is planning 
the mo^t effective ways to use it. For example, one potential application 
wQuld be a test-scoring system for the entire building. Tfie Lincoln stu- 
dents currently do all their computing in BASIC. Mr. Bitrke* believes that 
the students, particularly those continuing their studies in computer 
science, would\benefit from exf)OSure to a variet:jtof computing languages. 
This multi-language capability will be available by.using the newly acquired 
card reader. 

In 1977, Project Suc^cess students used the Computer Curriculum 
Corporation's drill-anid-practice (language arts and math) programs during 
a six week demonstration. 

Although t^ie cost of continuing to use this package was prohibitive, 
>rtth respect to the project budget, the Special Edu\jation Department will 
expand the use of computing activities with these students in the fall 
of 1978. ^ 



lessons Learned 



USE * - 

At Lincoln the computer is used throughout the school' program. 
The Science Division personnel found that it was difficult to convince 
naive teachers that it was not. necessary to learn about comptit^^s and 
programming in order to use existing instructional package. ' 

Tl^e most common excuse for ignoring the computer-based materials 
is that using these programs would take too much time and it would not 
be possible to complete the text. They describe the '-activity oriented** 
teacher as the one most likely to become involved With computing. 
Mr. Burke states: 

**Even with direct in-service support from the TIES 
conisortium and a general Willingness by many staff niembers 
to operate an activity/centered educational program, there is 
no mj|gic method to involve rehictant teachers. A measure of 
our effectiveness is the rather widespread u^e of computer* . x 
activities across a variety of disciplines as opposed to the * \ 
^mewhat limited number of faculty members involved in ^ 
actual usage. Progress is slow, but persistence pays off.** 

Another observation of the Lincoln staff has been the enthusiastic 
response of the students, to learning via computer. They believe this 
increased motivation has carried over into other qlassroom activities. . 
Even more interesting, is their belief that the activities traditionally 
regi^ded as boring (e,g., learning the symlpols for the elements in chenlistry 
class) afe **fun** for the students when -they are able to do them by inter- 
acting with the computer. ^ 



151 



Contacts 



AT: Lincoln High School 

8800 Sheridan Avenue South 
Bloomington, MN 5543;|. 



AT: MECC 

2520 Broa^Jway Drive 
Lauderdale, MN 55113 



AT: TIES 

Minnesota School Districts* 
/ Data Joint Processing Board 
1925 West County Road B2 
Roseville, MN 55113 



AT: Independent School District 
#27 1 -Bloomi ngton 

10025 Penn Avenue' South 
Bloomington, MN 55431 



James Burke 

Technology Division Leader 
(612) 881-5891 

Dr. Kent Stever 
Principal 

Robert Pintpzzi 
Instructor: Physics and Com- 
' puter Technology , 

Joe Hutton, Jr. 
Instructor: Social Studies 

Marlene Pinten *• 
Counselor 

Dorothy Arkq 
Director: Project Sucdess 

Helen KocJfh 

Instructional Coordinator 

Lii^a Borry , . 

Instructional Coorditlator ^ 

James Hoffner 
TIES Instructional Services 

Dan Forde 

TIES Instructional Analyst 

Donald C. Holznagel 
Manager, Student Related gl^^tems 

Dr. Orville Huud 
Director of Data Processing 
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APPENDIX 



Sample Computing Activities 



ACCESS 





PERFORMANCE OBJECTIVii 






The student will be able to access the Time-Sharing system. . 





ACTIVITY 

The procedure which is briefly described here will be fully demon- 
strated in class. 

I. Coupler Switches • 

A. ON-OFF : ON ' 

B. DIRECT-ACST : ACST • 
HALF-FULL : FULL 

" n. Terminal Switch > 

LINE-OFF-LOCAL : LINE 

in. Phone 

• A. DIAL 6i36- 



B. Put ^ie phone in the coupler with the cord end in the 
right position. 

/^i^ A, ' Type any ^lumber and the VtURn] ^ ^ 

B. Type or tape the I6g-in cqde, ID, and ( rju^jq j l^ey. 
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Sample Computing Activities 





PERFORMANCE OBJECTIVE: 

The student will be able to' design a program 
which uses READ and DATA statements to. input 


CHECK BOX / 




both pnor to and aunng a loop, ^ 





COMMENT: The previous READ. DATA e^cercise was slightly 

limited. It is not unusual for the values of more than 
one variable to be listed in^ the DATA statemtnt. Even 
the number of loops to be executed can be included in 
the DATA s^|tement. 



EXAMf^LE: 



Your previous program lon areas of circles might have 
looked like this if the DATA statement contained the 
number of radii: > ^ 

10 PRINT"RADIUS","AREA" 
20 READ N 
30 FOR J=l TO N 
40 READ R 
50 A=3.14*Rt2 
, 60 PRINT R,A 
70 NEXT J 
80 DATA 3,2,3,8 
90 END 



mSTRUCTIONS: 



/ 

program 



> We'U call this exercise "CHECKBOOK". Devise a pr(^gram that 
reads the initial balance, the number of checks, and the amounts from 
a DATA statement, and then produces an oiitpiit like the one that 
follbws. 
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RUN 



AMOUNT ^BALANCE 



300 

45.67 254.33 ' i 

23.12 231.21 
145.98 ^ 85.23 



DONE 



Profile 



SIZE 

1500 students, grades 9-12. 100 ffi( 



ftoulty. 



One of the 4 high schools in the SalSm School pistrict. 



StUDENTS 



iving ir 



Students are from middle to lower inct>m6 families living in the city« 

North Salem '5 student body is pred^^ibihately white. Studentis of' 
Spanish descent constitute the largest minority group. The bla'ck > 
population is increasing and there ar^ some Korean and Vietnamese 
students. ; ^ V 

35% of the graduates attend college; 20% seek additional formial 
training at ah institution not classified as a 4-year college. ^ 



CUBRENT ISSUES 



The District *s budget is often a source of uncertainty, which, makes 
planning difficult. Voters have direct control over tiie, annual budget, 
and'measures similar to California's Proposition 13 are expected. 

The Comprehensive Education Process, (CEP), an on-going project to 
improve curriculum coordination, in the District, began in 1973. The 
CEP is making explicit the major things which students should knoy/f 
do, or feel througt^ their schooling experiences. 
North Salem constructed in 1937, is currently engaged in a large 
building r^ovatidn projject. 
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The Past Sixteen Years 



A major factor in the growth of academic computing at North j|alem y 
waA their i participation in InstructLon Netwoi^k^ (CINy. 

Wiib the advent of :miqro|M^^ program has expanded on a mini- 

im«i>budget> ' ; ^ . ' 



1962 .IMtxB. Mariaan' Putnam ohered<i o'ne*mbnth^i^tpram units in ^ 
i ^mephine language on an ECP^lS computer. 

■ ■ ■ ■ ' " ^ ■ 

1965 / Salem School District^ the State- Department of Education, 
■ and Mairiori'€oimty Int^hnediate Education Distpct co- 
operated in a proposal for a computer network under Title III 
of the ElementaiTr auid Secdad^ Education^ Act. ^ 

1966 ; Forty secondary schools in a fqur-courity area participated in 

an S-noionth planning phase for their project. 

1967 The;g]:ant was fupd^. Computer Instruction Network* (CIN) 
♦ operated through the Marion Cdunty lEp. CIN received 

$100,000 per year for three years. 

1^7 -70 Teachers received conaputer programming ediicatjbn through 
classes offered by CIN, especially teachers from the forty 
participating khools 

19iB8-70 North Salem participated in the Computer Instruction Net- 
work (CIN).' . ^ - ^ 

Computer programming was introduced intq the high school 
ciirriciilpm. J 

1970 * Salem PubUc Schools purchased a DEC PDP 81 from GIN. c 

1972 North Salem made arrangements for time-sharing services from 

. Oregon State University. 

1974 Mr. Jaquiss was hired to teach computing at North Salem. 

Two courses, Introduction to Computers and Advanced Com- 
puter Progranunih£( were offered . 
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The, Past Sixteen Years 



1975 DEC Classic was purchased on S-yeajr plan fe> replace time- 

sharing terminal. ■ 

1975-77 - pregon Matheifttti cs Educatio n Coanci l ( pMEC) frbm funds 
ipade'ivajlb 

a grant to i|iiiuiss to teach iS^t cli^s'fo^ teachers * 



1976* \ ^ Traveling computer terminal was mfi4^ available to teachers 
thrblil^t^^ basis. North' ^ ^ 

Salem students began to^^'acces^ 

^ s Information System (CIS). i ' , ' 

1977 iMSAI microprocesspr ]^urch|i$ed. . 

Instructional sof%are;|h severs^^ disciplines was adapted fqTr 
use on this systenii J ^ ; » 

1978 Commodore 2001 PET computer purchased. , 

IMSAI used to demonstrate computer programs rc^levant to 
r subject area^ classes. ^r-^. 

M^ultnomah ^oiulty Ed^^^ 

committee, mcluding Mr. Jaquiss, tb write bourse goals fbr 
Computer Ediic|ition. The product of this committee will ' 
be a boolc, the latest ih a series of subject course goals (K-12), 
written under the auspices of Multnomah Cqunty ESD, the 
l>ri.7County Area, and the Portland PubUe Schook ■ . 
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^ Organizatioh and Mamgement of 

■ ■■■■ ' . ■ ' ■ '^.M: 

The Salem Public Schools have centralized facmu^ for administrative *' 
computing. Epch school in the Salem system organizes-^ manages its 
own mstructional computing program, 



MANAYBEMENT 



^1 North Sajem, Mr. Robert Jaquiss, a teacher in the Matheiiiatics 
Dei^ment, teaches afl computer courses. He manages the computer 
systems, software and courseware development, and does all planning 
mcludmg equipment acquisition and budget.proposals. ^ 

Buite^t control is the responsibility of the Principal, School Board 
and Superintendent. 



STAFF 

Students proifide operations and programming support. 
SUPPORT 

Strong Ui^itrict administration support for instructional computing 
IS lackmg. . , , . »' » 

- Budgetary constrainls force administrators to consider limiting 
expansion of, ^r dropping, computing programs. 

A committee for computer education was discussed but never 
established: W • 

FACULTY INCENTIVES 

^c,r, J^"^ teachers in the District was provided in 

1975-77 m fre^ evening ^Classes |pught by Mr. Jaquiss [4, 5, 6] . ' 

Funding for these courses came from the National Science Foundation 
to the Oregon Mathematics Education Council (OMEC) to Mr. Jaquiss. 
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Organization and Management of Academic Computing 



A total of 43 teachers participated. Teachers received graduatef credit 
from the Division of Continuing Education through the Univer^ty of 
Oregon, 

The Oregon Mathematics Education Goiihii^il pm for summer school 
courses for Kfr. Jaquiss for three years, 

• The District has granted professional leave and paid expenses to 
enable Mr, Jaquiss to attend "several computer conferences. 
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StMdent Access to Computing 



COMPUTERS AND TERMINALS 

- • DEC PDP 81 with an ASR 33 TTY 

-^^ • DEC CLA SS IC with DEC VT 60. LA 36 DECwri tor. a n d , ■ - 

ASR 33 TTY ■ • ..M^' 

• IMSAI, Z-80 CPU with VDM-1, ASR 33 TTY, dual flopp^disks 
\ ♦ Commodore PET 

Access to Willamette University in Salem for the Career Informa- 
tion System (CIS). • 



WHERE V , 

] Two locations in the high school: 

G\iidance department ,\fmd ^. "^ .y^.-fr'-^ x .' ■ . 
•"Cp^^Qpl^^e^ Education fcMssrooin; 



HOW 

Appointments |re made by students to use the Career Information 
" Syiftem. 

, Students have access 9 hojui^s each day to the above equipment 
locatiMdi in the Computer Education classroom. The one-user systems do 
not require formal account numbers. ^ , 
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— Costs and Budgeting 



FUNDING 

* ■ ■ ■» - ' • 

Instruddonal computing at North Salem is caurrently funded by their ■ 
■ ' loca l DiBtrirt . In tha p a rt thay rec e iva d so m a Fodoml funda fr o m Titlc' ^ II f- — 
for the Computerlnstruction Network and from the Oregon Mathematics 
. Educati6n -Council. The policy at North Salem is - 16 promote low-cost 
• " competing. , . «. ,.r 



BUDGET HISTORY , 

19 -77 $5,130 per year 

1977-78 $6,000. v . , * 

Figures include lease, purchase, and maintenance of equipment for ' 
instructional computing at North Salem High. 



I 



Student Accornpl/shmefits 



Computer 'Science ^udants' accomplishments at North Sale;m ;are 
reflected in the projects^they'iinderta^ ' 4 * 



PROJECTS ' ^ . ; 



Advanced students have contributed system 0ftware for the'various 
computer systems at North Salem. ManV bf thede .modifications have 
increased the ease of usi^ the systems, n 

Students have adapted^ programs, including the' Himtington II sim^- • • 
latiofis, to run oh several of tbe computers. . \ 

Students have demonstrated instructional computing applications ;tov - 
teachers with no computing experience and their clasps. 

Students developed a serifes of programs to teach concepts in Per- 
sonal Finance classes, as well as programs, tg be used by the^^inance . 
teachers to prepare their ditto masters. ; ' > -"^^ 

A stud enr developed a version of the FOGAL langi!iage processor fpr 
the DEC CLASSIC system* to, provide other students witH more varied 
programming ekperien'ces. ^ c ' : 



' * -I 



. * ... . • f. ' 
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'^ectrum/of Applications 



;Computiei^,^ience students are^he primary computer users at North 
Salem. They are currently adapting programs relating to other discipline 
areas, for use on their small qpmputers. One computer will travel to 
various subject area classrooms. Pro-ams ready, but not yet in use, 
include: 



•\ Business simulations • 

• Jchemistry tutorials : , 
t^Social Science simulations 

(• Physics and Chemistry simulations 

• Personal Finance programs to teacK about loans and 
interest rates 



GUIDANCE 



Career Information System (CIS) is used by 700 students per year, 
md by all students before graduation. 




EKLC 



Computer Literacy 



Computer literacy is the major goal dflJ^orth Salem's academic com- 
puting program. ^ . 



FOR: All students, interested faculty &ud parents. 

50 students/year piEurticipate, grades 9-12. 

BY: Mr. Jaquiss, Computer Teacher in the Math Department 



SINCE: 1974 C c ^ 



PROGRAM 

Introduction to the Computer (one semester). This Coursie is an 
introductory course to provide the student with some knowledge and 
experience to help him determine if he wants to take further classes in 
computer science. The objective^ are to give the student sufficient under- 
standing regarding the way computer works to allow him to give examples 
of what computers can and cannot do. The student i^ give^ examples of 
ntuneric and non-numerfc applications of the computer in our society, 
and is able to state some of the implications of various uses (and mis- 
uses) on individuals and on |^lety. The student learns the contribution 
of the Computer to problem-solving, including the concepts of^'algorithms, ' 
pfogifamming, modeling, and simulation. The student has the opportunity 
to use the computer in a meaningful way which will reduce the co^jethion 
feeling of fear of the computer,^ 

IMPACT 

Mr./Jaquiss* goal is to haye^igh computer literacy at Nortt:i Salem. 
He has compiled extensiveimormation defining and describing literacy 
for students,/faculty, {^K^administratS^on. " 



Computer Sciehc0 




The main focus at North Salem is computer literacy, but many 
varied opportunities are provided for advanced studenfs. 



fOR: Interested s^tudentsj grades 9-12. 

^§^^^dents/^ear* ipaHicipate. 

ipmer Teacher in the ^^fii Department 



P^iS^ffi/^^jJ/ffc^*:^ Courses offered: ' 

v iif • BASIC Projprjdinming 

\^>^/" • Advancied BASIC Programming 

• FORTRAN Programming 

* Assembler Programming J. 

All courses last on^ semester. 

Advanced courses center around individual st;udy projects, 

• Computer Science students receive creidit th^a); may be used 
to fulfill Career Education r6c|uirements. ' 



COST: ^ >Q6s$^peir student per year for equipment arid maintenance 
. ' only is approiimately $100. 




Lessons Learned 



EQUIPMENT 

After trying to purchase a system to '*do everything," Mr. Jaquiss 
now believes that many educational applications do not require a power- 
ful central con^puter. In fact, many interesting projects can be accom- 
plished with microcomputers. Even a $1000 computer system offers 
pottt|tial for the hands-on use of a computer, including several advantages 
(eflM^reen^ graphics) not available in exp^afive time-sharing computer ' 
i^s^ms. The main disadvantage, particularly with several different models 
of microcomputers, is the lack of standardization among them. Unlike a 
time-sharing system .where one program can serve many users, each different 
microcomputer may nee<J its own version of the same program for its users. 

Since the |^rod*ucts on the market are changing so rapidly, Mr. Jaquiss 
hopes people panning for academic computing will be "allowed" to wait 
until they have ttie money to choose a computer. For example, in many 
schools, budget requests (including! specifying a particular Itiicroprocessor 
and its pricej for Fall 1979 were made in September 1978. ^ 

It is preferable to buy microprocessors that currently exist in your^ 
local computer store ni^{^ than simply in advertisements. Advertise- 
ments for computer proWcts tend to be overly pptimistic about gopd/-0 
features and neglect to mention negative features. In addition, withSr 
computer literacy focus, it is better to buy units that are already com- 
plete, assembled, and tested by the comput^'storeT^ 

The potential buyer must look carefully at the advantages and dis- 
advanta^s of time-sharing minicomputer systems as conipared to 
individual ctfferings in new microprocessor systems. Mr. Jaquiss also 
believes that criteria for evc^uatihg computer systems have changed . 
draatieally in the years 1976-78. Although it is easy to ^|fflfcteNth 
cost per user-station per hour, it is very difficult to^evaliSSIthe intangi- 
bles of what the system will, do for the user(s). _ ^ 



SOFfVVARE 



BASIC i& an easy-to-learn lang:uage, and thus a good way to begin. 
BASIC may not be.the ultimate m Higher-level languages. Planning 
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Lessons Learned 



should include the potential for implementing other languages (e.g., 
Assembler, FORTRAN, PASCAL, etc.). 



Use 

it' 

The computer should be used throughout the curriculum. Teachers 
must be trained. This process is possible, but slow and difficult. In^ • ; * 
general, teach'ers should: . . , - ' 

. " «^ expect to make, mistakes; ^ ^ N 

• ^xpect some students to be better programmers than they are; 
> and , .. > . 

• prepare revise computer cldsis^ lesson pl^ ";7':^ 

Revisions are neceSiary peicause of changes in the number and 
interests of the students enrolled, and because of changes in computer 
equipment. For example, a class of 25 students using 3 computer ^^ter- 
minals" can proceed quite differently than the same class with only one 
us^-station. 



ADMINISTRATIVE SUPPORT 

Administrators are busy, have budget constraints and conflicting 
priorities, and are rarely well informed about acsitetnic computing. They 
must be ''convinced,'' for their support is essential. Although the stteiftgth 
of that support is important to building a successful program, many 'gi^ns 
can be made by dedicated indivi(iuals. ' 'iB^" 

Figure 1- is a structure designed by Mr* Jaquiss to describe his 
perspective on the support required to use the computer successfully in 
all facets of the. instructional process'. , 
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Lessons, Learr11|d 
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J ■ , • 

EQUIPMENT 

::fMr^ Jaquiss is proppjs^ that North Salem purchase an additional 
microcomputer syst^nni (i^^^e $6,000 - 1P,000 range) depending on the 
amount each year of finaihcial support for the program. The decision 
must be made of whether to: ' 

1. use. available money to add more memory or floppy disk 
system to existing computer systems, or 

2. to purchase additiphal less capable computer systems .-.^ 
to enable^more students to have hanids-on computer 
experience> ■ . " 

He is hoping to do both of the above^as well as purehs^ a color 
graphics microcomputer, perhaps the Compucolor. 

V 

Mr. Jaquiss says: . ^ 

**I foresee an intelligent terminal networlf with each teminal 
being able to access a large intelligent disk data base. The intelli- 
gent terminarwill go to the disk to get whichever language processor 
is desired arid copy it into m^niiory. Then the intelligent terminal 
will access the master disk again to load or save programs.. The 
intelligent termiijal will be able to ex'Scute the desired program in 
the selected language. A user will be able to select a CRT terminal 
or a printing terminal from which he can control a hi^h speed line 
printer and a high speed paper tape punch or reader. Jacks will 
be provided in classrooms so that any terminal may^ be plugged in. 
Colo^ graphics with color camerat copier, a plotter, and a line 
printer capable of 200 dots per ipch resolution on the system is 
not too much to ask in the near ftiture.** . 

SOFTWARE 

Plans are being made for additional language capabilities 
(e.g., PASCAL). F — 

USE 

.. ^ > ' ■ ■ ^ ■ . 

The traveling computer will be used in several disciplines. Plans 
ar^ underway to expand instrudtional computing to be a routine part 



Planis and Goals 



of courses other than Computer Science. The new PET, along with 
canned programs, will be loaned to the junior high and elementary schools. 

Mr. Jaquiss thinks it would be a good idea to have a Computer 
Literacy class as a requirement for high school graduation. However, 
rather than teaching a required course, he" prefers to try to make the 
Computer Literacy class attractive and desirable so that students will 
want to take it. 



■r 
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Contact 



ERIC 



North Salem High School Robert S. Jaquiss, Sr. 

765 14th Street, NE Computer Teacher 

Salem, OR 97301 
(503) 399-3241 
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RIDGEWOOD HIGH SCHOOL 
RIDGEWOOD., NEW JERSEY 




The RidgeVyood High School 
^ Computer Resource Ceater serves 
students tt^roughoUt the School 
District as well as the community. 
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•SIZE 

Ridgewood is thejhigh school in Ridgewood New Jersey's Public 
School Distxict, The tvigh school has 1600 students -in grades 10-12, 

The faculty of 110 teachers, 8 counselors is highly trained; thevOiajonty 
of teachers hired in Ridgewood have both experience and advanced degrees, 

Ridgewood School District includes 2 junior h^gh. «^d 7 elementary 
schools in addition to the high school, a total of 6oiO's€udents, 

STUDENTS ' ' 

Students 96% white, 4% minority, f " 
81% pursue post-secondary education, 
il^pper middle-class commimity of professional people, } 

♦ 

CURRENT ISSUES ^ V ^ 

The Bpard of J|ducation in cooperation with the community, "tkci^lt 
®ifl high school stucFents developed and published goals for the Ridgewo 
Public Schools. The four general goal areas are Scholarship, Character, 
Citizenship and Sghool Performance [2], 

District enrollment is declining, ' - I* 

A recent State law, the goal of y/hich is to promote equaTeduca- 
tional opportunity, strives to equalize per pupil spending throughout 
New Jersey, This fiscal policy will restrain the Ridgewood District 
from increasing the school budget to meet inflation, Pepartments are, 
therefore, forced>^ justify expenditures, and curtail new progtraiif?, r 
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The Past iMine Ymn 



^ The g^wth of instructional computing in Ridgewoed has been 
pSssible becaiise of strong administrative support. - The inany^ diverse, 
applications available are a result of Ridgewood's staff being highly 
train^ and participation in thk Wayne, Jersey Computing Consortium 

In the past twelve years, RidgewoodHiigh School: 

1966 . Offered first {acuity training for academic computing in 
'jf- County education workshops^ ' ' * 

^ : 'V 

1967 Offeredf firet course in computer science. . 

1968-^ J^iBedjan IBM temunal ($12,000/year) and keypunch. 

1^69-70 . Bought time on GE computer at a commercial time-sharing 
^ ^ comply ($15/hour). 

Begah to demonstrate the use^ of the computer to entire 
^ classes (e.g., algebra): . ^ " 

ia^O-7^1 jt Bought time on a DEC PDP 8 from TRANSNET. 

1971 Rentied access for four'.j|iin?ijltaneou8 users from the Wayne, 

Niew Jersey Computing iSonsprtiunl with which. they continue 
to be associated, in order to^ use a guidifoce system (GIS) ^ 
. and a^ath drill and practice package. 




1974 Purchased their own cb^jf^p^r, a DEC PDP il/40, which 

has the capacity of running 10 terminals simultaneously. 

1978 Purchased ©ommodore PET for demonstrations in elementary 

schools. ' ^ 
' ' > / , . • < 

Purchased programmable calculators for junior high schools'. 



Organization and Management of 

Academic Computing 



The Ridgewood Computer t!i^nter is dedicated to instruct ionalycomr 
puting. All administrative computing is handled ejsewhere. 

i MANAGEMENT 

A Coordinator of Instructional Computing manages the vjBirioua 
^aspects of academic use of the computer. This coordinator wbrks one- 
half time for the District and reports to the Assistant Superintendent of 
Instruction. A primary duty is to mahaige the Computer Resource Center. 
The other half.of her time is spent as a Computer Science teacher in the 
Math Department, This Coordinator receives a stipend for assuming these 
additional responsibilities. Other Ridgewood teachers help with super- 
vision pf the Resource CeiVter. 

COMMITTEES 

One committee is studying and proposing upgrades for the computer 
equipment; a se.gond is planning, developing, and implementing* additional 
computer -based ihstructional materials. 

tULTY INCENTIVES . 

Faculty in-service has been provided for the past 10 years. 

Local colleges also offer courses in computing. All mathematics 
/ teachers, as well as teachers in several other disciplines, are well trained 
in computing. - . 

Faculty who develop computer-based instructional materials receive 
in-service credit that counts toward salary increasQ^ and promotion. 

A paid full-time position is provided for management of Computer 
Resources Center and matehsUs development. 
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Organization and Management of Academic Computing' 

— ' 



'ic^ ; : ' Stipeiiai|W {^qvided for the advisory of junior high and high school 
computer^ diMF ' ' * 

Eacu^y toemti^erships to' professional organizations (AC^ aijd AEPS) 
are jp^lor^bjtihe District budget. 

members ietttend conf erences^ convention|^and workshops^ at 
local schoorexpNgnifSiK *^ > " 



' ; Student Access ta CompuHig^ 

■• • , ■ ■ , ■ . ' / ■ ' ■ / ' 

• "One-lo*! 6f Ridgewoct^'s Computer Resource Cei^ is to schedule 
the computing facilities for maximum use by Dia^ip^t -students and.com- 
. munity members. ' , / ^ 

COMPUTERS, ' 



rlDEC.PDP 11/40 

• Speciai-puxpos^. computer in the Graphics Art Department. 

• DEC' LSI-11 Microcomputer in the Drama Department 

• Access to HP 2000 in the Wayne?, New Jersey Computing ^nsortium 

• ^Commodore PET microcomputer 

• Programmable t;aJculators 



TERMINALJS 

2 DECwriters 

1. ADDS (CRT) . ^« ^ 

5 Digilog Keyboards ' , ^ 

7 Digilog Monitors j> ^ . ^ 

8 TTYs , ' ^ ^ 

1 Cardreader > * 

^1 Sorter \ 

2 Keypunches * * 

USERS . . ' ^ V 

100 annual student usars/tefl^ig^assuming 1500 ai^u^ users for 
l,5*t^inal8. 



WHERE 



9" ^.^.^ri-*^ 



Ter]tikmals in six locations in the cchool^- including a Compiftr 
Resource Center. 



Student Acces^ to Computing * 



HOW 



••>*.v. 



* ? AccoJItot numberV^ issued to departments^ cd^uirses, faculty ,v special 
I|^j^isct8/4nd ci^ill^. ^.^en^ accou^ is available. ' V 

,: v Gk)niput^ B|g^^ Center is open 8-12 hbUrs each day, and is- 
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ERIC 




Costs and Budgeting 



100% local birtrict fundih|| for instnrctiqnal computing. 



tJistrtct budget (exoliiding tftaff): ; 
1067-68 $11,000^,^, ' 'i 
. ' . 1969-7(^^^ 7,8b6^: 
, l^?3-7%^^^000 - 
' • •■1976-77i^^j|2,72p ■ 

Figures includv eq|ti$pmem^|naint< 
computing.^ The .G?»iAic8 Art JRi^D! 
ndfinfclijfled. °. T 
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ilies fof iivstoifctional 
' computers are 



104 



i- 



- S^denf AccorWf^l/shrHents 



Categories of rtidpnt accomplishments at Ridgewoo^ iiidude; 
• awank 





AWARDS ^ 

RidgewJft students .woi 
^Confetence student fairs. 

Tjjwo to four studeats pdr yev ititend jipecial honors summed or ^ 
Saturday prbgr&ms at local colleges- in Domputer science. 

^ Ri^lgewood gtudents have receiveflNJ-3 hours credit in compyter ^ 
science after entrance ex^to \ 

BASICSKrLLS ^ ^ 

A pilot;s$ydy shows ren^j^ial mathe^a^ studejgts (three lOlff grade 
classes) made atli|evement gains in^^^j^»sic skili« oim)^^^, decimals 
and percentages according to State Asri^ssj^ent Test^^% of mathe- 
matics drHl imd^ctice prpghuAs werf d*v«op6ji fc?^^^tK4p'roje<^t. Greater 
gsups we reported for students wKo were stipena^ leather than inde- 
peiiident Uders orthb programs [1] . \ V 

: . ?:>«^^jii^ of 6th grade \mderachievui^|{4 sAcgito at the ' 
Hawes Bleriientajg^ School has decreased, ac^iifliAg to spelling scores on 
the Meti(^p6htfiui«AchieiMm Tests^ as a result j6f their use of a com- 
puti4«)zed^^ [4; 5] f 



A studTOt-witten*program is published in 
Handbook. ;^ 



Icapd Library 



REFERENCES ^ v y 

. Reports are avaikible orv'the two^Aove projects in- basic^ skills 

[1,4,61. ■ ■. -. . . '.- -•■ ■ 
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spectrum (^Applkati^^ 



MATHEMATICS^ 



rly levery cites in grq^ The 
. activitim are eithet ctasa^ldemonstoations, homework assignments, or indi- 
victual plx>gn|xui^' proj^ta, Various strategies incMJ^diill and practice, 
if^^^'>^ ':^, problem 8olVL[^f^' iiim^ CAI is . 

used il^r specisfl educdtfi^^ «|^ent$ and remedial work. 




jUty-Staiilfces . 0Re8earchtf)roject8 aA^jf^Ol^ conduci 




fts tise the computer to analyze theii;, 

■ .. ' . 

ll witii Computer Programining. A s^^^nal elective coursei 
iii^uiiticiilum is a modification of the University of Cdldradb 
project [16]. ^! / 

Algebra I and II. Si>eqial programs have b^en desired to hejp stu 
dents develop problen^°-soIving skills." . i 

ylus (Advanced Placement) .* E!&pb^i4g)^nt develops probl^- 
ng tedmiquies with recur8ibn'^re||^^ andl^^ .pr*"^^ 





-. m ■ 



Qeoinetryv Tutorial prpgrems 
^ . coordtnat^ geometric. . 



s nave D^h^velopejd for the units 'on * 



GenCTBl and Consumer Matheinatics . Stbuflpts^usersii^Plation pro- . ^ 
;^ 'f grams-^nceming itiortgage^ compound int^^, lomis, and ^avfags. 



SCIENCE 



50%Sf 



50% of staff and teachers In gracHfc 7-12 use the coyiputer iif th^ir 



science courses. 



, Qeneral Science and Biology. Huntington II aifd speoial studeW 
constnicte^sihiuktrdb^such as genetic programs are iised ' 



• i: 
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Spectrum of Applications 



Phy»i^. All students and staff . Students are given kpecifl projects 
ustiMl^e'' compufer. A dedicated terminal is located in tiie Physids - 
. frafect area. ' . f. -v^, 

Chemistry. 10% of studente. ^|^dWs develop simulati|!jj!i>^ 
' % .teaching projects. 

' ' ■ . ■) ■ ■ ' . ' . 

SOCIAL STUDIES ' ' • V v. 



About 20% of the students and^ttachers fro^^ graces 7-12 vise fhe Xr^^^^ 
comftiter in their classes. The Huntington 11 simulation progMms and 
(he\s^ford 6radiiate..Sc^ o^ Business econdmics^rograms/are used . 
• most frequently.' f . * . > . 



<!t PsycholOipy > Tliis^.i^ia^ uses the computer tS^ustrate the iJearijing 
prjpcess and diffeioent^pes of learning and,ieihf6rcemeht . * 

. . Stock Market. This class ijges stock market simulation programs. 

' ^ Economic^ This class^uses the Simulations Fiscal Policy Game and 
i .Eccmamic Pola[cy Game,/progrtifcs developed at the Stanfwd Gi^bwate ^ 
\ ^ v 5ph^^l of Business.; > ^ 0^ * > » • 

• U.S. Histpry I and It . These classes use econQ|iiy^^jigy -making 
■ . problems and other simul^||d programs such aF<tfectiferi surveys and r 
' . Givil Wftr simulations. , ' 



3USIISIESS EDUCATION 



* ' students usfe the computer. An e^perimentaT^prni 

#intt;grates the use of* the computer iri such areas as accounting, %xsi 
macbin^, .and consdm§r education. A sorter arid a keypunch ' 
in the Inuiness machines j:o^. , , 





ENGLISH 



^ : 50% of the studoQts uBe^thmipomputfst. 
^ Remedial drill on homohyim ton 8|||^Hed student$. - ^ 
fipm0 stuclents d^onstrate th« JGllputer'as a. speech project. 



Approximately 20% of staff aj^<|;it|kea(ihe^^ iii ^|rades 9-^ u«ie theT 
QUter. _ Spiuiish and French ^l^i^^^ student and ieachercon- 
Fcted drills and *self -testing prt>^rams. *^ _^ 



ART 




flES 



J^ HwmanitieK AU stiden|n 



^ 5tud#ts oreat^a design on a grid whic^ 
rSiter a^ data m^ a prograna. th^tt^gener^ art' design/ahd its ^ 

negative: ' ^ " ^ ' ' ' ' -'"'-^•^ ^' - ■ ' • 



imitation programs such 



25%^f studrats aijja teachers.. :'^ 
as biet, Geiietic8,.and ittudentK:bnstr4cte^: simbation and se^ilg^ching 

^INDUSTRIAL AhTS . | 

50% of student;^ and staffs Teacher ani kudentf dil sp^ial ^^frvice 
projecte using their own sjJecially desired computer. ^/ 




students access Giiidance Information System^ (ioiS) foiPcareer and 

PHYSICAL EDUCATION • > ; 

All stents use teacher-developed prograiQs to measiue their weight ' 
and body ratios. 

^^EXTRACURRICULAR ACTJVITII 

Tlie Drama Club^controls stage lighting by i^gramming -a micro- 
computer. " ' 

Computer Club in the jvmior hi^ and high schopkL 




■ ■ '& 



Computer Uteracy 



FOR: ^ementaiy and junior high school students in the District. 

BY: Ridgewood High Sch.ool Computer Resoiurce Center. 

SINCE: 1975. 



PRpCRAM: Elementary classes make one-half day visits to the Computer 
Resource Center a^ ^e high school. Staff and children 
exchange letters, compoftitiiQliRi and art 'work before and 
after the visit. 

r- ■ ' 

Introduction to Vocations is a 9th grade electi\« course, 

Students spend three, one-half (i^ys at' the Computer 
>^ Resource Center. Activities include hands-^n explrience ^ 

with the computer equipment and leai:ping where the com- 
c puter and computet application!^ can suppo]^ their potential 

career' developi^ent. 



Computer Science fopjunttr high students meets 2, days/ 
^ week^ 1 hour/day. The cmirse, prims^y for the top stu- 

^ . dents, is 'administ^ed by ttie Math be*{mrtment. 

IMPAQT: Mainy Ridge^srood students have had ^ome exposure to 
. comj^ting before high school. ' 



IMPACl 



• 





Computfi Science 



250 Ridgewoodiiji^ grades 1Q-12» 

Coordinator of Ii^ruGtional Compu 
with the Mathematics Department, 

1967. 




PROGRAM: Cour^ titles are: 



TEXT: 



• Computer Science I : Time-sharing BASIC 

• Computer Science II: Batch POBTRAfT 



Students may also take Independent Study 'in Computer 
Science. 

The courses help students prepare to use the computer in 
other academic areas, for job placement and for background 
to college. 

Experimental textbook materials have been developed at 
Ridgewood for both courses. . ' ^ 
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COMPUTER-BASED LEARNING MAtERIAL$ ' 



Instructional programs developed at Ridg^Wood lite sHared with in8t\- 
tutioi^ outside the district. ' . , v * 

■ ^ 

^^OMI'OTER FACILITIES ^ 

The Ridgewood High School Computer Resource Cj^nter has been the 

\ • Evening aduh school classes i, : ^ / 

• F'*® summer evening workshops forcj^m 

: • Classes fQr local jxinior^|jteh >and el^eihta^ . 

^ • SeminaiSs for teachers associated with the 

Consortium , ' ^ 

• Amateur Radio Association and Northeni Newi^li^^ 
Secondary School Club Meetings ' ' l^^^^* * ' 

- • Visits bf^pcal coV^munity college. clasps md^^^^ 
^ school computer clubs. - 

.Computer IV^soime Center rpubU^H^ Ou 



EXPERTISE 



& 




Comi^ter Resource^W/rp^^ conferences apd work- 

shops. supervisor of the (filter has been the Chairperson of the ' 
North#4 f^w Jersey ACM $econdary Sphpol Compute/ Clubs. 



COMM^ITY SERVICES 

Ridgewpod "students participated ii^a speq^al project 
the use oOhe computer in tlie Ridgeijood Public Librao^ 





— — Lessons Legrned 



ORGANIZATION 

Ms. Marilyn Spencer; Coordinator of Instructional Computing at 
Ridg)^wood, believes tljat the^ost successful programif are those that 
siparate academic and administrative coijiputing. Because of the diverse ^ 
interests of theWo^groups, shp4iicommend|both a separate staff and 
separate com(iuter for inflrtxiic^ond use ^ ^ 

Ms. Spencer feels that the two com'ponents crucial to a successful 
pro^l^m^are strong admihistranve^ support and. a qualified staff'to imple- 
menVth^pcb^mm, 

She^id^ifles involving as many faculty as possible in the program and, 
if possible, p»3Vidihg salary incentives^ for participation (e.g., teaching ah » 
adult school class). She also peels that ongoing inservice tfiaifiiiig is a * 
crucial component of any computer. -j;>rogram« * s 

Sip Vfarns that progress is slow in building a quality prografn. ^ • • ' i 



Plahs and Goals 



■ •■ ■'■ ■■■■■■■ 

Plans for ,1978-1979 were outlil^ memorandum to the Ridf[dwo< 
High School principal. V . ^ 4 ' 



EQUIPMENT 

Ridgewood is studying the purchase qf a microprocessor for the 
Physics beplirtiiient, preferably one with graphics. 

A major problem Which must be sdlved at Ridg^woodis that the 

acity ciBuinot fuUy serve the 



present computer system's 10 terminal 
number of intierested sttidents and ti^' 



l^pi 

i^pv faculty members 



le 



<:q^|urrER-BASE^ 

S4.;^^umculufn for elejgientayj> sjifoool^dents willV^e developed for the 
jOy^ PET microprocessoi/ .Th| wilji thp travel to the ele:^ 
"^l^iiiry .^bols for4ise by the students, * * . ^ : . 

is "planning to integirate a computer literacy urfit mto!%i€ 
seventh grade mathematics c«||riGulutn tot 'ail st^'di^te: , > 

\ ^I^iiclggvpod is restnictutinfij^the computer science curriculs^ to meet ' 
»the jnieed^flv on thrc^ leveU» of expertise and is increasing the 
^^amount bf'il&lent invb^^^ 

y I^g):iila ar^ being developed in ^special education. Teachei^s are nqtf 
developing Engl^h prbfl^s, and refining and expanding remedial matl^ 
iftatics programs. , ^ ^ 

^ They are inte^^ting units using the [cdmput^r into acc^^^ bUfe* 
heaj^^and science courses. ' ' \ 

' .v plans'are being made ta^ntegrate the^e of programmable calculators 
t^e junior high schpot ciirriculum. \ ^ , 



Contacts 



Ridgewood High School 
627 E, Ridgewood Avenue 
Ridgewood, NJ 07451 
(201) 444-9600 



Marilyn Spencer 

Computer Education Supervisor 

Paul Zitelli 

Math Department Chairman 



Robert Honsinger 
Principal \ 



Benjamin Fr|nl<lin Junior 

High School 
336 North Van Dien Avenue 
Ridgewood, NJ 07451 



Robert Muller 

Computer Science Teacher 



George Washington Junior 
High School 

155 Washington Place 
Ridgewood, NJ 07451 



Denis Kan>^ski 

Computer Science Teacher *' 



r 
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Riverdale, a private educational 
irt^itution, offers a diversified college 
preparatory curriculum. Students at 
all levels (grades K-12) use the com- 
puter in their instructional program. 
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SIZE 



Private, coeducational institution of ,950 students, K-12; 100 full- 
time^ faculty. / 



STUDENTS 

84% from upper middle-class families; 16% scholarship student^; 
99% graduates Attend college. 



CURRENT ISSUES 

The school offers a diversified college preparatory curriculum, 
Riverdale; has one of the largest scholarship programs in the New York 
area. It is a financially sound institution. 
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I- Th$ Past Eight Years 



The computer program at Riverdale began in 1970-«pd has g^fsrii' 
steadily since then with primarily local funding. c^^' 

A major factor in the early growth of computinj^at ftiverdale was 
the accessibility of computer facilities at a nejSf.Cr/'private school. 

1970 Leased first terminal; mi|efej*ea computer time from a com- 
mercial time-^^JC5ag^^:vice. 

. 1^ computer science curriculum. 

1971 Hired Bruce Alcock to teach mathematics and the computer 
science course. . * 

1^72 Leased second terminaL 

Considered purchasing their own computer. 

Took delivery of Data General NOVA on a trial basis. • Returned 
the NOVA because not enough schools were sharing its cost. 

Began to use DEC PDP at the Spence School, a private 

girls' school in New York City. 

1973 Purchased portable terminal for students to take home. 
Planned first ^tdministrative applications. 

1974 Purchased two more terminals. • 

Offered first workshop for faculty in conjunpiioii with 
Spence School. ' 

Began development of Matti Strands. 

1975 Rewrote Math Strands based on user comments. 

Integrsited computer literacy units into the 8th and 10th grade 
math curriculum. 

1976 DeveWped first version of a computer-based English curriculum. 

) 

Purchased portable CRT. 

1977 Purchased their own computer^a DEC PDP 11/34, to h-andle up 
to 123 terminals. 

Inqjreased the number of. administrative applications. 



The Past Eight Years 




Sold computer time to two schools. 

Rewrote Math Strands with curriculum changes suggested 
a user school. 

Added memory, disk storage, and additional ports to the 9 
puter system,: 

Sold computer time to five schools. 

Created official position, Director of Computer Center, 
for' Bruce Alcock. 

Began development of a new English program for grades ^ 
and 10. 




' Orgamzation and Management of 
^ — ^- — "■ Academic Computing 



The Riverdale Computer Center serves both the instructiofM^d 
administrative needs of the school. They also sell computer time to 
other private schools. / " 



MANAGEMENT . _ 

Director of the Coqmj^r Center, Bruce Alcock; manages adminis- 
trative and instructiohal i&i^^uting. , '* 



STAFF \ 

Studentii are the staff for the Computer Center, including the System 
Manager and the Assistant System Manage. 



SUPPORT* 

students provide systems and applications programming support. 
Student Managers responsible for operations, back-up and account manage- 
ment.^ The students Volunteer, but are paid for summer work, 

I The Student System Manager handles all communicatigns with 
schools that rent time on the system. A secretary/administrative assistant 
was recently added to the permmient staff to help with educational as 
well as administraiive work on the computer, including routine tasks jfor 
the Math and> English Strands such as enrolling students and printing and 
distributing reports for, teachers. 




Student Access to Comj^ting 



COMPUTER 

DEC PDP 11/34 

TERMINALS 

16 terminals; 15 for instruction, one for administrative applications. 
Several are portable for home use. 

3 DECwriters * • . 

2 Texas Instruments, Silent 700 \ ' 
5 ADDS / 
2 Portable ADDS 

1 Execuport 

2 TTY ^ ' . ' 
1 Diablo (for administrators) 

USERS 

I 

30 student users for every terminal, based on 450 annual users. * 
WHERE 

Terminals in -5 cajupus locations for student use: 

Upper School terminal room 
^ Middle School Math "Lab 

Lower School Math and Reading* Room ^ ^ - 

2- classrooms . ' 

« ' 

HOW ^ 

• An account fii^ber is issued to any student or teacher requesting 
one. Eighth and tenth grad^ mathemat students use class accounts for 
their computer. literacy units. Currently, only advanced students are issued 
individual accounts. Highly competent and responsible students have 
privileged accounts. Most students share accounts with one or two class- 
mates. Math and English Strands accounts are issued upon request, 
usually by faculty. 



— ^— — ^ Costs and Budget'mcf 

FUIVIPING 

All funding for computing is ,in-house, 76% of the total computing 
' dollars is spent on instructional computing. ' ' • 

The budge|i is approved by the Headmaster. 

.> ■ , ■ *, / 

BUDGET HISTORY 





Total 
Computing 
Budget 


Instructional 
Computing 
Budget 


Total 

School 

Budget 


1973-74 ' 




$ 7,000. . 




t 1976*77 


' $22,000. 


17,000. 


$3,433,562. 


1977-78 


25,000.' 


19,000. 


3,688,152. 


1978-79 
(estimated) 


18,000.^ 


13,000 


3,866,293. 



Apjlroximately $13. per student per year is spent for instructional 
computing. 

These figures do not include faculty and staff salaries, just computer 
and supply costs. ( Admin istrativis costs include the purchase of forms.) 

In T977 the Helena Rubenstein Foundation gave Riverdale a grant to 
purcKa^e two terminals for the Lower Schaol. This has been the only 
outside funding to date. ' « " , j 

i Schools renting time are charged a fixed amount per port per year for 
unlimited access time and CPU usage. The aim is to encourage and share ^ 
edycational computer usage. \ 



Inflated figure due to computer purchase. 

Begin to realize cost savings due to system purchase in 1977. 
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Student fl<ccompUshments 



Categories of student accomplishments include: 

• student projects 

• employment 

• attitude changes 

PROJECTS 

Student -written administrative and instructional programs. 

Major project: students wrote Math Strands, a version of th^ 6-year 
math curriculum developed at Stanfprd [8] , 

Math Strands is a drill-and-jpractice curriculum for elementary level 
mathematics students. Drills are^ organized according to topics, or strands, 
and individuals work in each strand at their own pace. 

Students wrote a management and reporting packag^^ to accompany 
^the math curriculum. ' * 

Students made presentations on Math Strands at the 1977 National 
Computer Conference [1, 4], and Fall 1977 DECUS meeting. 

Two students gave k presentation on system programming at the 
Spring 1978 DECUS meeting. . 

A student took a portable terminal to a local public school and worke 
with fourth graders on Math Strands. 

EMPLOYIVIENT 

Four students were employed during the summer of 1978 as pro- 
grammers; one at a major computer manufacturer, one at a Manhattan 
hospital and two at titne-sharing bureaus. Another student working at 
the school does occasional contract work in Assembly language for the 
DEC LSMl microprocessor. 
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Student Accomplishments 



ATTITUDES 

The Math Strands program has had a positive effect on attitude and 
motivation toward mathematics. 

'*The teachers of grades one through six feel there is an 
improvement of performance in nnathematics. They have received 
useful feedback oh the performance of individual. students and 
classes as a whole which has caused them to make modifications 
in their computer sessiona, lAn attitude questionnaire was adminis- 
tered recently to the students in grades one through six/ The 
responses to the questionnaire indicated that, in addition to 
enjoying their computer sessions and wanting more of them, us^ng 
th^ computer made the students feel 'smarter/ *proud of myself/ 
and 'relaxed.* Interest in classroom mathematics has been 
8timuIated/>-f9l 

REFERENCES 

[1,4,8,9]. 




Spectrum of Applications 



The majprity of computer use at Riverdale is' in mathematitis and 
/ computer science. Eighty percent of the math teachers use tl^e computer 
in their courses.. 

MATHEMATICS 

The computer is used for programming and problem-solving in 
nearly all maxh courses. 

Elementary students (1-5) use Math Strands for drill and practice. 
All students in these grades are required to run a specified number of 
sessions per week. Teachers get reports on student progress to make 
certain that the students complete the required number of sessions and 
to look for au-eas of weakness far each individual. 

# ■ • ■■ 

( 

SCIENCE 

Tests are ehtered and edited via the computer in a word-processing 
application. » " t • . 

Chemistry: Statistics on experiments are gathered class by class, and 
comparisons made calculating mean deviation for all classes. Success of 
individual's experiment is based on deviation from mean. Also, some 
curriculum testing is done, tailored to course given by the specific > 
instructor. ' 



ENGLISH 

Grammar and spelling drills. College Board vocabulary drill. 

A new English Strand program for grades 5 and 10 is being tested 
in the Fall, 1978. Grade 5 strands include punctuation, spelling, vocabU 
lary and grammar usage. Grade 10 strands are punctuation and syntaxN 
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Spectrum ot Applications 



FOREIGN LANGUAGE 

Vocabulary drills: Teachers choose w6rd lists that are then entered 
by students. Some record keeping is done. More work by teachers is 
planned as they want more control over multiple-choice items. 



EXTRACURRICULAR ACTIVITIES 

Computer Club — 

School newspaper/newsletters done using the computerr ^ 

HOMIEWORK ^ 

' Students use the word processing capabilities for English and 
History papers. ' ■■ " ^. 



2y 
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Computer Uteracy 



FOR: All 8th and 10th grade students; irtterested 5th and 

6th graders. ^ 

V 

BY: Regular mathematics teachers. * 

SINCE:^ 1974, 

PROGRAM: A two-week unit in programming during 8th and 10th 
grade mathemiatics. . 

TEXT: A Guided Tour of Programmikg in BASIC [5] for grades 

5-6, BASIC BASIC [3] for grades 8, 10, and materials 
developed by mathematics teachers at the school. 

IMPACT: All sttidents learn computer programming skills before 

graduation. Due to the use of educational programs in the 
Lower grades, more students are familiar with the basics of 
^^ using a computer by the time they reach 8th grade, and 

interest is generated at the lower grades to leam programming. 



FUNDING: Regular course. 



FOR: 

SINCE: 

PROGRAM: 



IMPACT: 



Teachers. 



1974. 



Annual workshops train new teachers and review techniques 
with teachers who know programming. 
Focus is on programs that can be used by the teachers in 
their classes. 

All mathematics teachers have had some exposure to the 
use of the computer and programming. 



Computer Science Curricula 



FOR: llth and 12th grade students as electives; 35 students/year. 

• it ' ' • , , , • 

BY: Computer Science teachers from the Mathematics Departments 

SINCE: ' 19.71. 

PROGRAM 

Introduction to Computer Science (1/2 year; 1/2 credit) 

This course is intended for students with a special interest in science 
and mathematics. Topics covered include the general theory of hardware 
and software, computer circuitry, Boolean algebra, assembly language pro- 
gramming, compilers and Operating systems. A term project is required. 

Advance Programming, Techniques (1/2 year; 1/2 credit)* 

The course introduces advanced features of Basic-Plus as well as 
advanced problem*solving techniques and some basic systems analysis. 
Topics covered include string functions, matrices, files (virtual core arrays, 
formatted ASCII and Record I/O and systems functions. A term project 
is required. 

Computer Applications in Mathematics (1/2 year; 1/2 credit) 

This course deals with the use of the computer to solve selected 
types of mathematical problems. Topics are chosen from elementary 
number theory, numerical analysis, proHability and statistics, elementary 
functions, and matrix algebra. 

Computer Applications in the Social Sciences (1/2 year; 1/2 credit) 

This course is for students interested in ne A approaches to solving 
problems in various areas of the social sciences, from urban planning to 
economic forecasting. The use of simulation models on the computer is 
studied. Flexibilit;^ of planning is maintained in order best to meet the 
needs and interests of the students involved. 

Independent Study (1 year; 1 credit or 1/2 year; 1/2 credit) 

At the discretion of the department. A written proposal must be 
submitted before registration. 
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Computer Science Curricula 



IMPACT 

The enrollment in these course^ varies and seems to run in jtwo-year 
cycles. Last year 35 students were enrolled in two courses, Th^ courses 
tend to be offered every other year, depending on interest and are open 
to all 11-12 graders. 

The purpose of the courses is to meet the interest of the students and 
prepare them for college rather than vocational training. Some students, 
however, do obtain summer jobs as programmers. 



FUNDING 

Regular courses in the Mathematics Department budget. 



I 
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Outreach 



COMPUTER-BASED LEARNING MATERIALS 

The Math Strands has been distributed to 10 schools with assistance 
provided by Riverdale. 



EXPERTISE 

Riverdale has organized a local users group for educational institu- 
tions in the New York area. 

Riverdale publishes the DECUG EDUSIG Newsletter [5] , which is 
distributed to 2200 .schools and colleges. 

Students and faculty are active in various professional organizations. 
Riverdale welcomes visitors from the area and responds to written 
inquiries for advice from all over the country. 
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— ^ Plans and Goals 

s . • 

COMPUTER-BASED CURRICULAR MATERIALS 

One of the highest pribrities at Riverdale is the .completion of the 
computer-based English curriculum, including grammy and spelling, which 
they believe are needed for^both drill and remedial work. 

They are studying the implementation and/or modification of various 
CAI authoring languages (e.g., DECAL, Coursewriter, PILOT) on their 
system. Through DECUS (DEC Computer Users' Society), they have access 
to educational materials written in PILOT A/^hich cannot currently be run 
on their system. ^ 

EQUIPMENT 

Their most immediate need now is increasing the number of terminals 
atjthe school. Riverdale also plans to continue upgrading their computer 
system. For the long term, they ar^ studying the application of micro- 
processors as the network nodes of a more cost-feasible network, rather 
than as stand-alone units. They also hope to work with graphics and ani- 
mation, perhaps using microprocessors. \ 

On the subject of microprocessors, Mr. Alcock advises others in aca- 
demic computing to be cautious. He warns that while microcomputers 
are a low cost method of gaining computer capabilities, a complete micro- 
cbmputer with floppy disks is not inexpensive. Relatively little software 
has been developed for most of the systems thus fax. Cassettes, digital or 
audio, are impossible to use for CAI type applications, from a practical 
point of view. Once an inadequate microcomputer is acquired, the school 
administration might not want to fund expansion, since the school Eilready 
has a "computer." - 

A microcomputer usually has one terminal. In the school environ- 
ment, the number of terminals is important since 1,000 students cannot 
use one terminal (they could each use il perhaps once a year). 

They have estimated that to have a fully implemented program, 
teaching uses of the computer, CAI and other education applications, the 
number of terminals should equal ten to fifteen percent of the student 
enrollment. ' 
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Lessons Learned 



COMPUTER-BASED CURRICULAR MATERIALS 

Bruce Alcock of Riverdale believes that **finished instructional soft- 
ware" is one key to successful academic computing. Teachers who, in 
general, do not write their own texts, will not produce their own instruc- * 
tional computer programs. Pressure should be placedf on the government 
to start the curriculum development, and on manufacturers and publishers 
to produce quality packages that are flexible and easy to use. 



Mr. Alcock advises that one should not try to use the computer in 
too many curricular areas at once without adequate terminal time, hard- 
ware reliability, and training. He feels that it is important that novice 
users not have an initial bad experience with malfunctioning equipment. 



One key individual who has the interest is the most important factor 
in initiating and promoting a ^ood computer program. Th^ individual 
must be given enough flexibility to experiment and develop the program 
without interference from the administration, yet maintain accountability. 
A good individual is more important than organization and funding at the 
beginning. Too much structure and red tape can kill any good intentions. 



USE 



STAFF 
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Riverdale Country School 

253rd and Fieldston Road 
Bronx, 5?Y 10471 
(213) 549-8044 



Bruce Alcock' 

Director, Computer Center 

Barbara Kuper 
- Administrative Assistant 
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LAWRENCE HALL OF SCIENCE (LHS) 
BERKELEY, CALIFORNIA 



€oiii|iiitiii!| 

2it Uiwreiice Hall of Seieiice 



Lawrence Hall of Science is a 
science center where the general 
public can learn about and use 
computers. 



Profile 



DESCRIPTION 

Iwrence Hall of Science is a research center in science' education on 
ipus of the University of California, Berkeley. 
The building, completed in 1967, houses an exhibit area, a library, 
planetarium, auditorium, classrooms, laboratories, a cafeteria and a com- 
puter center. 




GOAL 

The main goal of LHS is to increase the general public's awareness and 
understanding of science by involving people with scientific concepts in a 
direct, personal and participatory way. 



ACTIVITIES 

Classes are offered in astronomy, physical and life sciences, mathe- 
matics and computing. 

Computer-oriented activities comprise the largest public education 
project at LHS. 

VISITORS V 

LHS had 200,000 visitors in 1977-7 a. Over aO,000 (15%) caffce spe- 
cifically to gain access to supervised computet activities. The majority of 
the other visitors use computers in exhibits. 

COMPUTER EDUCATION PROJB^T 

The three objectives of the Computer Education Project are: 

• To educate adults and children about the world of computers 
in an enjoyable and non-threatening learning environment. 

• To offer the public hands-on computing at low cost. 

• To develop an exportable educational program of computer 
activities that can be replicated in other learning centers and 
public institutions. 



218 



The Past Nm^ V^ars 



Interest in computing at Lawrence Hall of Scienq^ was fir^' generated in 
1969 when two programmable calculators were purchased. The Hrsticlksses for 
the public, the forerunners of their current program, were offered in 1971. 

1969 Received a National Science Foundation grant to purchase two 
programmable desk-top calculators for the public exhibit areas apd 
teacher workshops. 

1970 Purchase^ an 8-terminal Data General NOVA time-faring mini- ^ 
computer with the help of another gr^nt from the Natidnal ^ 
Science Faundation. 

Acquired two minicomputers on short-term loan,' ^ , 

Acquired a 32-terminal Hewlett-Packard computer system leased ^ 
by Berkeley Unified School District; accessed the 16 uniised lu- 
minals; maintained and pifogTammed the computer ^d developed 
Curricula for local teachers. 

1971 Offered classes, workshops and field trips for local students. 

Assumed the Berkely USD cpmputer lease and began selling 
tinle to several schools. 

^Purchased NOVA 800, bringing total computing capacity to 50 - 
terminals. 

Hired an engineering staff to t&ke over equipment maintenance 
and to construct low-cost modems, ' 

. Created positions for applications and systems programmers. 

Assigned staff member as coprciinator of the LHS Computer 
Education Project, ' * 

Initiated^ programming classes for children. 

t972 Perceived a need for a multirlanguage computer for work with 
younger children, 

1973 Leased multi-language Hewle|;t-Packard computer, * 

I • Installed CRT terminals in the exhibit area.. ' 

1974 Initiated iP^int CAI project with the California School for the Deaf . 
^ Served over aOOO students in a year. 



The Past Nine Years 



Taught special classes for giTted students. 

, Sold computer time to the public for $l/hour. 

Provided time-sharing service to 30 educational institutions. 

Allocated ports to LHS membe^' fcJr home use. 

Purchased microcomputers for experimental projects and classes. 

Awarded NSF grant to develop **computer-assisted science 
exhibits** bas^ on microcomputers. 

Initiated a mobile van program to bring 12 personal computers 
to schools and other institutions to teach Lawrence High School 
workshops and classes on-site. 



Organizatm and Management of 
— — -Computing Activities 



Computer use at LHSMs 80% instructional and 20% administrative. 
' / ' 

MANAGEMENT " 

Arthur W. Luehrmann, Associate Director of LHS and Director of 
Computer Education and Operations, is responsible for all computing 
activities. He reports directly to the Director of LHS. * . , ' 

i 

STAFF ^ 

In addition to Dr. Luehrmann, the stkiff for computing activities 
includes 12 full-time employees and approximately 30 part-time student 
teachers fro^ the University of. California. Personnel form four groups: 

• Cornputer Education Project (CEP) 

• Applications Programming 

• System Programming, Operations and Engineering 
Computer Access for Schools • - 
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Costs and Budgeting 



FUNDING 

All equipment except the original NOVA computer Vas purchased 
from internal operating funds and reVeni^e generated by the LHS com- 
puter operation. ' , . 



BUDGET HISTORY > 

1976- 77 > $285,000 

1977- 78 $450,000' • 

These figures are the total expenditOres for thg LHS computer 
group and include staff , equipment, maintenance, and supplies, ^ 
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Public Access to Computing 



COMPUTERS 

Three Data General Eclipse S/130 
Data General NOVA 1200 

Access to DEC PDP 11/70 at the University of California, Berkeley 

Three Processor Technology SOL 

Fifteen Commodore PET ' 

Sixteen Apple II 

The computers operate 24 hours per day. 
TERMINALS 

100 terminals at LHS and 20 other^ locations including 5 terminals 
in the LHS public exhibit area. 

Two Commodore PETs in the exhibit area and the cafeteria. 
Three graphics terminals. 

USERS : 

1,000 students/year participate in tuition classes. 

14,000 adults and children/year rent computer time. 

6,000 in workshops for school classes to introduce them to computers. 

550 students/year in specially tailored classes. 

7,000/year make single visit to LHS and use the computing equipment. 

LHS Visitors . Terminals are available in the public exhibit area for 
visitors (at no cost). Two terminals are incorporated into an energy 
exhibit and are used to simulate home heat flow and transportation costs 
per passenger. Three terminals have a menu of activities providing intro- 
ductory experiences interacting with a computer. 

General Public. Supervised computer tijne in a public area may be 
rented for $2.00/hour. Users are not restricted to specific applications 
and may write their own programs; ports have been reserved for home 
subscribers. 
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Public Access to Computing 



Students and Teachers. Numerous classes and workshops offered 
throughout the year. Special activities are available for gifted children and 
students with an avid interest in computing/ 

Network Subscribers. Students and teachers in 20 schools use the 
LI|S system for academic computing, LKS staff provides support and 
development of computer-based curriculum for these users. 

Tuition Classes at LHS . During the summer, of 1978, 100 courses , 
were offered. In addition to those listed above, new courses included 
Computing Without Numbers , Computing for Girls and How to Get the 
Most Prom Your PET . The fifteen recently acquired PETs are being 
used in 18 of the courses. Thirty full-time student teachers are the 
instructors for the courses (one instructor for every 5-8 students). 



IMPACT 

30,000 people are exposed to computers at LHS each year. 

Students and teachers i» 20 schools use LHS computers at their 
school sites. 

Numerous educators consult LHS regarding educational computing 
activities. 
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— — — Computer literacif 

FOR: Visiting school children on field trips and in classes. 
General public— visitors and members \of LHS, 

BY: Computer Education Project staff composed primarily of student 
teachers from the University of California, Berkeley. 

SINCE: 1972 



PROGRAM 

Workshop , Students have the opportunity to use a terminal that 
communicates with a computer. Visitors play learning games, attempting 
to **beat" the computer as they use math ajid reading skills, problem solv- 
ing and general game strategies. Instructors provide individual help. 

Introduction to Computers. The class explores the computer as an 
artistic, expressive and recreational, mediUm. Students learn to control.^ 
the computer by programming for the electronic graphics plotter which 
produces myriad geometric designs. Activities lead to an introduction to 
PILOT, a quickly mastered computer language which offers children the - 
rewards of communicating their ideas through the computer. 

Programming in PILOT . Students learn to program proficiently in 
PILOT, an easy to learn, non-algebraic language. Concepts learned in 
this class provide an excellent foundation for programming in BASIC and 

other more advanced computer languages. 

I * 
Math and Computers. Students study mathematical concepts and 
problem solving techniques which prepare them for beginning progrsmiming. 
As a concept such as coordinate systems is introduced, computer activ- 
ities follow which exemplify and reinforce the concept. Topics lead to 
thQ introduction of programming in PILOT at the end of the course. 

Programming in BASIC . After an introduction to computer materials 
and methods, students learn the programming language, BASIC. BASIC is 
the most widely used interactive programming language in education and 
is used professionally world-wide. 




Computer Literacy 



After school the varied resources of the Lawrence Hall of Science 
become available to children and adults who wish to explore topics in 
math and computers. Offered on a first-come, first-served basis, l^ese 
classes provide an exciting and enjoyable exposure to math and Computer 
activities: 

♦ Creative Play with the Computer. An opportunity to explore the 
.computer as an artistic, expressive and recreational medium. 

Beyond Creative Play . Students leam problem solving techniques 
that prepare them for beginning pro^amming. 

PILOT Your Own Computer . Students leam to program the computer 
in PILOT, an easy to leam, non-math-oriehted computer language. 

Computer Programming in BASIC. An exploration of advanced i 
topics in computer science. 

Computer Exploration for Adults . An easy to understand exploration 
of computers and how they are used in our society . 

Computing Without Numbers. A pon-numeric approach to computing 
in BASIC. 

Computing for Girls . An introduction to coi&putef programming, 
hardware, and career opportunities; specifically planned for girls. 

Advanced Use of Personal Computers. An opportunity for experienced 
programmers to explore and exploit the full capabilities of the new 
**home cbmputers." 

Classroom Uses of Computers . An opportunity for teachers and 
school administrators to leam about computers and how they^can 
be used to enrich the students' educatipnal experiences. 

Programming in 8080 Assembly Language. An introduction to 
8080 Assembly Language with an emphdsis on more advanced pro* 
- gramming techniques. 



Outreach 



COMPUTER-BASED LEARNING MATERIALS 

There are currently three main computer-based curriculum develop- 
ment efforts at Lawrence Hall: 

Computer Education Project. Materials developed in this project 
have been primarily used in classes taught at LHSv- As these materials are 
refined and tested, they will be available to other institutions (e.g., the 
curriculum for the course, "Creative Play with the Computer"). An earlier 
version of "Creative Play" was used as the basis for starting a similar com- 
puter literacy program administered by the assistant director of the com- 
puting center at the University of Utah two years ago. 

Project SABLE (Systematic Approaches to Biological Laboratory 
Explorations). These materials aire being used at various x;olleges in - 
California. They have been iised at the University of California, Berkeley, 
and are J)eing marketed nationally. The package includes a computer- 
simulated laboratory, called GENIE, that provides students with practice 
using a scientific approach to solving^problems. 

California School for the Deaf (CSI>) . The materials include 600 
lessons, many in reading and language, especially geared to hearing- 
impaired learners. These materials are being "used at the CalifSmia State 
School for the Deaf in Berkeley. A fediftraJly funded teacher in-service 
program has introduced teachers of the audibly handicapped from all 
over the San Francisco Bay Area to these materials. LHS and CSD wish , . 
to share their experiences, and the resulting materials with other institutions. 
Included in the package are: 

• Samples of teacher-authored lessons. 

• Reference manuals for LHS student and author programs. 

• Copy 0f directory of the program available at CSD. 

• Printouts of the actual programming for any of the programs 
mentioned herein. 

• Paper tapes of the programs (can only be used for computer 
systems with compatible language). 

• Assistance in implementation on other systems. 

A small fee is required to cover handling and mailing costs. Oth/er- 
wise, this service is free. The only stipulation for use of these materials 
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Outreach 



X 



is acknowledgement' that the design of the mat?rial^ is that of the Regents 
of the University of California and the Qalifomia School for the Deaf, / 
Berkeley. ' (All materials copy-rijghted ia75.) " ' , 

A new project is the Program of the Month ~a service to distribute/ 
at reasonable cost' one program per mon 

COMPUTER FACILITIES 

LHS provides a time-sharing service for more than 35 schools' and edu- 
cational institutions in Northern California/ Included among these are a 
Montessori school in San Francisco, high schools in Ricjimond, Crockett, 
Piedmont, and Marin, the California School for the Deaf , Two SciitiDl for 
boys in San Francisco, Head-Royce School in Oakland, the Califdhiia 
Maritime Academy in Vallejo, Dominican College in San Rafael, and others. 
Qn the University of California's Berkeley campus, terminals are installed 
in several departments. Time-sharing, services are also offered to home 
users. LHS has been sharing time to schools since 1971, and home usage 
has been available for.the past year. Figures 1 and 2 show the cost of 
hooking up to the system. . 

/ .- - 

EXPERTISE 

LHS shared computer expertise with similar institutions at the last 
meeting of the Association of Science Technology Centers held at Lawrence 
Hall in May, 1977. Two computer-related workshiaps were offered at that 
meeting, both organized by LfiS pdiisonnel. 

\> ' * , ' . . 

COMMUNITY SERVICES 

LHS Hosted a Computer Expo in 1974 and 1975. Student users were 
responsible for organizing this event in 1975.. * * 

LHS staff taught a five-week course in BASIC language programming 
for employees of the City of San Jose. The course stressed the fimda- 
mentals of programming con>mon to all languages, and the development of 
specific programming skills in BASIC directed toward the computer facili-. 
tifes and work environment of the participants. Students learned^ASIC 
applications for all the Computer systems available for use at City Hall, 'li 



th for the PET computer. 
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Ouwach 



Now you can 
really let our 




ut a convenient typewriter style terminal in 
your home witt^ an acoustic coupleift dial the 
Lawrence Hall computer, and really give it 
jhe business ~ 

Give It homework, challenge it to learning 
games, toss It cross assemblies for micro . 
computers, give it nasty statistics, fight 
galactic enrpires. learn to program oh it. load 
it with problems . . . it'll take it. 

The one thing it doesn't take is a fortune: 

special home rates for Lawrence Hall members 
7 days a week 

morning 7am > 12 noon S40/month 

afternoon 12 noon - 5pm $40 /month 
evening 5pm > 10pm S40/month 

night 10pm - 7am $25/month 

reductions for 12 month term 

additional charge for p>rivate program storage 

Telephone Peggy Allisoh or Lee Berman for full 
details at (415) 642-3167* * 

Consumer Warning: This is a high powered 
interactive educational computer system. 




It may giv^ as gcx>d as it gets. 

vouuni! 



Figure 1 

^ :^ O 
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La¥ff«nc9 Hall of Science 



Rates for Educational Computer Services to 
' Sctiools and Oft^er Qualifying Organizations 



Effective July 1, 197S 



Data General Eclipse System 

Charges Pef Lease-line or Dedicated Dial-up Port 


Rental Period 


First tefminal 

2nd-5lfi tefTTjinol at some site 
Adclltlonal terminal at soroe site • 
Ofviine disk storage 


12 Months 10 ivionlhs 
Sieo/mo, S200/mo. 
162 1 180 
144 1^ 
S0.20 per 1000 stored characters /mo, 


Digital Equipment P/70 Unix System 
Charges Per Lease-line or Dedicoted Dial-up Port 


Rental Period ^ 


First temnirxjl 

2nd-5lh terrr^rxjl at same site 
Additional terminal at same jite 
On-ilrSe di^ storage 


12 Months 10 Months 
S250/rr>o. j S275/rTX). 
225 250 
200 225' 
S0.01 per 1000 allocated characters /mo. ■ 


Lowrerce Hall service calls on customer- 
owned commurricatlon equipment 


S20 per hour portal to portal 


Notes 



Port charges lrv:lude the cost of using the computer and 
the cost of using any communication equipment at the 
compuler site 

Port charges do not IncHxSe the cost pf a computer ter- 
minal, nor the cost of telephone service between the ter- 
minal ond^ttTie computer, nor the cost of communication 
equipment attact^ to the terminal, rxx rrKJintefxarice of 
such equipment. The Lawrence Hail will advise users con- 
cerning sources for such equipment arxj services. 

The Lawrence Hall guarantees that corrputer service will 
beavQllot>le each rTK)ntfi at least 97% of the tIrDe from 
9:00 a m. until 6:00 p.m,;^Wor>day through Friday, and at 
least 90%.G( all other time, exdudlng regularly scheduled 
maintenance. Failure to perform at ttiese averoge levels 
in a given month will resUt In a proportloryal reduction In 
tt)e port charge for ItKit month. 

Expressly excluded from this guarantee are service losses 
Oje to fautty terminals, faulty telephorie sen/ice. or faul^ 
communication equipment attached to the terminal. 



For furtt^er informatfon.telephone or write 
toLEEBERMANat: 

Lawrer>ce Hall of Scier>ce 
University of California 
Bert<eley. CalWomia 94720* 
(416)642-3167, 



Figure 2 



Plans and Goals 



EQUIPMENT 

LHS has recently upgraded the central processing units of their 
time-sharing minicomputers. 



CLASSES 

LHS will continue to expand the computing opportunities for non- 
mathematical students and female studehts. 



2-? 
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Lessons Learned 



USE 

The computer exhibits are the most popular in the museum. Although 
only a small percentage of LHS visitors read the written text describing 
exhibits, people will read and follow instructiohs when they are presented 
on a computer or terminal. Visitors, in general, enjpy interacting with 
computers. ^ ' . * 

Computer classes are the most popular of the LHS programs. LHS 
staff have learned that there is no one **right" way to teach people about 
computers or programming. They believe that people can quickly learn 
to write an original computer program once any initial apprehension is 
overcome. Staff have observed that adults are often more reluctant than 
cl^ildren to sit down at a terminal. For this reason they often recommend 
that a parent and child team or a family group work together oh a ter- 
minal. The philosophy at LHS is that learning programming involves 
learning problem solving strategies which can transfer to other activities. 

Computing has ^proved to be a very effective-tool in the education 
of deaf students. 



STAFF 



University students are excellent teachers in public access computer 
projects. The students are not only enthusiastic, but also a^^^owledge- 
able about the latest technology. 



EQUIPMENT ^ 

Graphics equipment and color terminals enhance the enjoyment of 
computer activities. ^ 



^ Contacts 



Lawrence Hall of Sciemde 

University of California, Berkeley 
f/Berkeley, CA 94720 
(415) 642-3167 



Burdick Group 

1620 Montgomery Street 
San Franciscb, CA 



Arthur Luehrmann 
Director of Computer Education 
and Operations 

Lee Berman 
Network Coordinator 

Joyce Hakansson ' v 

Computer Education Coordinator 

Pete Rowe 

Applications Programmer 
Bob Kahn 
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Glossary 



ACM 

Association for Computing Machinery. 

ADCIS *^ 

Association for the Development of Computer-Based Instructional Systems. 

AEDS \ / - : ^ * 

Association for Educational Data Systferns- 

Author Language / / ' 

A simplified programmihg language designed for teachers to use to develop 
computer-based instructional material. 

Baich ProcQising 

A traditional mode of data processing. As distinguished from interactive 
cbmputing, the program executes without user interruption. 

CIS 

Career Information System. A information storage and retrieval system 
developed in Oregon. It contains information on careers wd higher edu- 
cation in northwestern United States. 

'/ > ■ ■ . 

Compiler 

A conuputer program which translates other programs into machine 
readable code, ... * 

Computer Assisted Instruction 

Learning. materials that a student accesses via a computer terminal. 

Computer Assisted Testing 

Tests that are generatedVadministered and/or scored via computer. 

CCC 

Computer Curriculum Corporation 
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^ Glossary 



Computer Graphics ■ , 

Pictures and line drawings generated by the computer and displayed on 
terminals or plotters. 

Computer Literacy 

Whatever a person needs to know and do with computers in order to 
function competently within our society. 

Computer-Managed Instruction (CM I) 

Use of the computer to manage the instructional process; may include 
testing diagnosis, prescription of materials or activities, and/or main- 
- tenance of student records. 

CPU 

Central processing unit of a computer. 

CRT . 
Cathode ray tube, a common type of computer terminal. 

CVIS 

Computerized Vocational Information System, IBM's career and college 
information retrieval system. 

DEC 

Digital Equipment Corporation. 

DECUS * 

DEC Computer Users Society. 

Disk 

A direct access peripheral device that stores programs and data for a 
computer system. 
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Drill and Practice 

A kind of instructional computer program that presents students with 
practice problems, checks their answers, and provides them with infor- 
mation about their performance. 



^ Guidance Inforniiktion System. Career and college information retrieval 
system developed and marketed by Timeshare Corporation. 

* 

Hardware 

The machinery and equipment associated with a computer system. 
HP 

Hewlett Packard 
IMSAI 

^ brand of microcomputer 

Interactive Corpputing 

Students comitiunicate^ \vith a computer via terminals. The computer 
processes student inpxit^gjr^d responds on demand. 

Keypunch ' | - 

A machine which punches coded holes in cards to be.used as input to 
a computer.. 

Line Printer 

A computer output device that prints a line of letters or symbols ai 
one time. 



GE 



General Electric. 
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Microcomputer 

A small computer with a miniaturized central processing unit. 
NAUCAL 

National Association of Users of Computer Applications to Learning. 
NCTM 

National Council of Teachers of ^Mathematics . 
NEA 

National Education Association . 
NSF 

National Science Foundatio/i. 
OMEC 

Oregon Mathematics Education Council . 
PDP 

A series of computers manufactured by Digital Equipment Corporation. 

>^ .1 

PET ^ , 

A microcomputer manufactured by Commodore. \ 

Plotter 

A computer-controlled device for drawing graphs and pictures-. 
Network 

* V 

/ Terminals and computers connected together via communication lines, 
allowing for use of the computer by people physically distant from 
the machines. 



Glossary 



Port 

The capability at the central computer that allows a remote user to 
communicate into the computer. Only one user per port may access 
the computer at any on? time, . 

Programmable Calcu lator 

A 'calculator that can store and execute a series of instructions written 
^in a si:yecial programming language. 

Software 

Computer programs that control the functions of the computer equip- 
ment. Software is also a general term for any computer program (as 
opposed to hardware). 

i 

SOL 

A microcomputer pianufactured and sold by Processor Technology, Inc. 

Strand ^ 

A series of drill and practice items on one topic (e.g,, addition, con- 
tractions, spelling, fractions). 

Strands Approach 

The pedagogy at several computer-based curriculum packages developed 
at Stanford University and now' marketed by the Copiputer Curri- 
culum Corporation. A curriculum covers several years- (e.g., K-6) 
in one discipline area (e.g., mathematics) and add^resses 10-20 topics, 
or strands. Students registered in the curriculum are able to move 
at their own pace in each strand. A student's session using the drills 
may include items from several strands. 

Tandy TRS-80 

A microcomputer sold by Radio Shack Corporation 



Glossary 



Teletype (TTY) 

A computer terminal resembling a typewriter (trade name of Western 
Electric.) 

TTY 

Teletypewriter. 

Terminal 

A device used for interacting with a computer. 

Tl 

Texas Instrument^, a manufacturer of computers and other electronic 
devices. 

Time-Sharing 

Concurrent use of one computer by many users. 

VOTRAX 

An electronic voice synthesize that can speak words and can be con- 
trolled by computer. 

Word Processing 

Typing, formatting, editing, and performing other similar activities 
with the written word. The computer plays a major role in many 
word processing applications. 
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Case Study 



The following educational institutions have been selected to participate 
as Case Studies in Academic Computing. 

The pei:sons to contact regarding academic computing at the Case' 
Study institutions are identified in the Academic Computing Directory 
published by HumRRO* 

North Salem High School, Salem, Oregon 
George Washington High School; Denver, Colorado 
X . Uncolrj High .School, Bloomington, Minnesota 
^ Ridgewood High School, Ridgewood, New Jersey 
Riverdale Country School, Bronx, New York 

Huntington Beach Union High School District, Huntington Beach, California 
Alexis I. DuPont School District, Greenville, Delaware 
Chicago Public Schools, Chicago, Illinois 

Dallas Independent School District, Dallas, Texas . 
. Lawrence Hall of Science, Berkeley, California 
William Rainey Harper Community'College, Palatine, Illinois 
Golden West Community College, Huntington Beach, California f 
\ United Statps Naval Academy, Annapolis, Maryland 

Worcester Polytechnic Institute, Worcester/ Massachusetts < 

Denison University, Granville, Ohio 

Evergreen State College, Olympia, Washington 

Jackson State University, Jackson, Mississippi 

Mankato State University, Mankato, Minnesota 

Rutgers, The State University, Piscataway, New Jersey 

Univers'ity of Delaware, Newark, Delaware ^ 
University of Texas, Austin, Texas 



Ex&nplcff instftutiotis 



J 

Educational institutions identified here are participating in the study, 
''Exemplary Institutions in Academic X]xi1fiputing/' The'se institutions have 
been selected as Exemplars in one or niore Categories of Excellence, on the 
basis of written responses^to a series of questionnaires prepared by the . 
Human Resources Research Organization. 

Individuals to contact regarding academic computing at the Exemplar^ 
institutions, may be found in the Academic Computing Directory published 
by HumRRO. 

CATEGORY 1: STUDENT ACCOMPLISHMENTS 



Colleges and Universities With Student Enrollmtnt Over 6,000 PTE 



University of California, Irvine (CA) 
University of Akron (OH) 



University of Pittsburgh (PA) 
University of Texas, Austin, (TX) 



Colleges and Universities With Student Enrollment Under 6,000 PTE 



University of D.C., Van Ness 
Grinnell College (10) 
Transylvania University (KY) 
U.S. Naval Academy (MD) 



Worcester Polytechnic Institute (MA) 
Bennett College (NC) 
Denison University (OH) 
Evergreen State College (WA) 



Gavilan Ck>llege (CA) * 
Golden West Ck>iiege (CA) 



Community Colleges 



William Rainey Harper College (IL) 
Burlington County College (NJ) 



George Washington HS (CO) 
Ballou HS (DC) 
Hull HS (MA) 

Joyner Elementary School (NC) 
Amherst Central Senior HS (NY) 



Elementary and Secondary Schools 



Riverdale Country School (NY) 
Belmont HS (OH) 
North Salem HS (OR) 
Sehome HS (WA) 



Public School Districts 



Huntington Beach USD (CA) 
Los Nietos ESD (CA) 
Montgomery Cfounty PS (MD) 
School District of Kansas City (MO) 
Syosset Central SD (NY) 
Woodridge PS (OH) 



Memphis City Schools (TN) 
Dallas rSD (TX) 
Richardson ISD (TX) 
Jordan SD (UT) 
Fairfax PS (VA) 
Highline SD (WA) 



Exemplar Institutions 



Public Access 



Capital Area Career Center (Ml)' 



CATEGORY 2: INSTITUTION ACCOMPLISHMENTS 



Colleges and Universities With Student Enrollment Over 6,000 FTE 



New York Institute of Technology (NY) 
University of Pittsburgh (PA) 



University of Texas. Austin (TX) 



Colleges and Universities With Student Enrollment Under 6,000 FTE 



Trinity College (CT) * 
University of Tennessee. Chattanooga (TN) 



Trinity University tfx) 
Carnegfe-Mellon (PA) 



Golden VVest College (C A)' 



Community Colleges 



Ballou HS (DC) 
Garden City HS (KS) 



Elementary and Secondary Schools 

Lincoln HS (MN) 



, Huntington. Beach USD (CAI 
fOaanta PS (GA) 
Chicago PS (ID 



Public School Districts 



Albuquerque PS (NM) 
Jamesville-DeWitt CSD (NY) 



CATEGORY 3: SPECTRUM OF COMPUTER APPLICATIONS TO 
LEARNING AND TEACHING 



Colleges and Universities with Student Enrollment Over 6,000 FTE 

Rutgers University (NJ) 
Ohio State University (6h) 
University of Pittsburgh (PA) 
University of Texas, Austin (TX) 
University of Texas, El Paso (TX) 
Western Washington University (WA) 
University of Wisconsin, LaCrosse (Wl) 



Auburn University (AL) 
California State at Fresno (CA) 
Stanford University (CA) 
University of Colorado, Boulder (CO) 
University of Delaware (DE) . 
Southern University and A&M College (LA) 
Mankato State University (MN) 



Exemplar Institutions 



Collegn and Universities With Student Enrollment Under 6,000 FTE 



Colorado School of Mines (CO) 
Fairfield University (CT) 
Trinity College (CT) 
Anderson College (IN) ' 
Grinnell College (lO) 
Emporia State University (KS) 
U.S. Naval Academy (MD) 
Carleton College (MN) 
Northern Montana College (MT) 
Worcester Polytechnic Institute (MA) 
Dartmouth College (WH) 



Hamilton/Kirkland College (NY) 
Bennett College (NC) 

University of Nortli Carolina, Asheville (NC) 

Denison University (OH) 

Bucknell University (PA) 

University of Tennessee, Chattanooga (TN) 

University of Tenrwssee, Martin (TN) 

Trinity University (TX) 

Evergreen State College (WA) 

University Wisconsin, Superior (Wl) 



Community Colleges 



Golden West College (CA) 
William Rainey Harper College (IL) 
St. Louts CC« Florissant Valley (MO) 



Broome CoUrUy CC (NY) 
Roane State CC (TN) 



Elementary and Secondary Schools 



George Washington H^ (CO) 
Garden City HS (KS) 
Lincoln HS (MN) 
Maple Lake HS (MN) 
Ridgewood HS (NJ) 
Teaneck HS (NJ) 



Commack HS South (NY) 

Jericho HS (NY) 

Joyner Elementary School (NC) 

West Cary Jr. HS (NC) 

Belrrtont HS (OH) 

Cattin Gabel School (OR) 



Public School Districts 



Huntington Beach USD (CA) 
Palo Alto SD (CA) 
San Francisco Unified SD (CA) 
Chicago Public Schools (IL) 



Wichita PS (KS) 
Jamesville-DeWitt CSD (NY) 
Dallas ISD (TX) 



CATEGORY 4: COMPUTER LITERACY PROGRAMS FOR 
STUDENTS, FACULTY OR COMMUNITY 



Colleges and Universities With Student Enrollment Over 6.000 FTE 



Auburn University (AL) 

University of California. San Diego (CA) 

Mankato State University (MN) 

Rutgers Uni«^sh(V (NJ) 

University of Illinois. Urbana (IL) 



New York Institute of Technology (NY) 
University of Texas. Austin (TX) 
\ University of Texas. El Paso (TX) 
University of Wisconsin. LaCrosse (Wl) 



242 



245 



Exemplar Institutions 



Colleges and Univertitiei With Student Enrollment Under 6,000 FTE 



Colorado School of Mines (CO) 
Fairfield Univeriity (CT) 
Grinnell College (101 
U.S. Naval Academy (MD) 
Carleton College (MN) 
Northern Montana College (MT) 
Dartmouth College (NHI 
Bennett College (NC) 



Denison University (OH) 

Cameron University (OK) 

Bucknell University (PA) 

Mclravian College (PA) 

University of Tennessee, Chattanooga (TN) 

Trinity University (TX) 

Evergreen State College (WA) ^. 



Gavilan College (CA) 



George Washington HS (CO) 
St. Patrick HS (ID 
Lincoln H&(MN) 
Maple Lake HS (MN) 



Huntington Beach USD (CA) 
Palo Alto USD (CA) 
San Jose USD (CA) 
Alexis I. DuPont (DE) 
Montgomery County PS (MD) 
Albuquerque PS (NM) 



Community Collegei 

Mercer County CC (NJ) 

Elementary and Secondary Schooli 



North Sal^ HS (OR) 
Teaneck HS (NJ) 
Amherst Central Senior HS (NY) 
Rtverdale Country Schbol (NY) 



Public School Dlitricti 



N. Syracuse Central SD (NY) 
Dallas ISD (TX) 
Richardson ISD (TX) 
Fairfax County PS (VA) a 
Highllne SD (WA) 



Lawrence Hail of Science (CA) 



Public Access 



CATEGORY 5: COMPUTER SCIENCE OR DATA PROCESSING CURRICULA 
Colleges and Universities With Student Enrollment Over 6,000 FTE 



^California Polytechnic State University. 

San Luis Obi^X) (CA) 
Mankato State University (MN) 
Western Washington University (WA) 
University of Colorado, Boulder (CO) 



Rutgers University (NJ) 
Ohio State University (OH) 
University of Texas. Austin (TX) 
University of Wisconsin. LaCrosse (Wl) 
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Exemplar Institutions 



Coll09«i and Univenitiei With 

Anderson College (IN) 
U,S. Naval Academy (MD) 
Worcester Polytechnic Institute (MA) 
University of North Carolina, Wilmington (NC) 



Enrollment Under 6,000 FTE 

State University of New York, Plattsburgh (NY) 
Bucknell University (PA) 
Carnegie-Mellon (PA) 



Community ColleQei 



William Rainey Harper College (IL) 

St, Louis Community College, Florissant Valley {M0| 

Burlington County College (NJ) 



Mercer County College (NJ) 

Roane State Community College, (TN) 



Elementary and Secondary Schooli 



George Washington HS (CO) 
Ballou HS (DC) 
Hull HS (MA) 
Belmont HS <0H) 
N. Salem HS (OR) 
Ridgewood HS (NJ) 



Teaneck HS (NJ) 
Amsterdam HS (NY) f 
Commack HS South (NY) 
Riverdale Country School (NY) 
Sehome HS (WA) 



Public School Diitricti 



Jefferson County PS (CO) 
Alexis I. DuPont SD (DE) 
Atlanta PS (GA) 
Chica^ PS(IL) 



Albuquerque PS (NM) 
Churchill Area SD (PA) 
Dallas ISD (TX) 
Fairfax County PS (VA) 



CATEGORY 6: OUTREACH TO COMMUNITY AND OTHER INSTITUTIONS 



Collegat and Universities With Student Enrollment Over 6,000 FTE 



California State, Fresno (CA) 
University of California, Irvine (CA) 
Oniversity of lltino/s, Urbana (IL) 
Mankato State University (MN) 
Jackson State University (MS) , • 
University of North Dakota (ND| 



University of Akron (OH) 
Ohio State University (OH) 
University of Pittsburgh (PA) 
University of Texas, Austin (TX) 
Western Washington University (WA) 
University of Wisconsin, LaCrosse (Wl) 
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Exemplar Institutions 



Coll«9es and Univartities With Student Enrollment Und«r 6,000 FTE 

Fairfield University (CT) - University of North Carolina, Ashevllle (NC) 

Uwis University (lU) * J, ^ Denison University (DH) 

Grinnelf College (ID) ' Bucknell University (PA) 

U.S. Naval Academy (MD) University of Tennessee, Chattanooga (TN) 

Worcester Polytechnic Institute (MA) Rice University (TX) 

Northern Montana College (MT) Evergreen State College (WA) 

Dartmouth College (NH) 

Community Colleges 

Burlington County College (NJ) 
Mercer County Community College (NJ) 
Roane State Community College (TN) 



Maricopa Community College District (AZ) 
Gavilan College (CA) 
Golden West College (CA) 



Elementary and Secondary Schools 

George Washington HS (CD) Riverdale Country School (NY) 

Canterbury School (CT) Belmont HS (DH) 

Ballou HS (DC) \ Catlin Gabel (DR) 

St. Patrick HS (IL) . / Upper St. Clair HS (PA) 

HullHSJMA) Sehome HS (WA) 

Ridgewood HS (NJ) 



Public School Districts 

Huntington Beach USD (CA) Wayne Township PSD (NJ) 

Los Nietos ESD (CA) Jamesville DeWitt CSD ^fg» 

San Francisco Upified SD (CA) Churchill Area SD (PA) - 

Jefferson County PS (CD) Dallas ISO (TX) 

Alexia 1. DuPont SD (DE) Fairfax County PS (VA) 
School District of Kansas City (MD) 



Public Access 

Lawrence Hall of Science (CA) Capital Area Career Center (Ml) 
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